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ENCLOSED  IS  THE  CURRENT  SET  OF  DETAILED  DRAWINGS  CONSISTING  OF  WTRIC  DIMENSIONS  AND 
QUANTITIES.      IT  IS  A  COfcBINATlON  OF  HARD  AND  SOFT  NUt«ERS.     WHERE  INDUSTRY  HAS  ALLOWED, 
HARD  NUHCERS  HAVE  BEEN  SPECIFIED.      THE  REMAINING  NUK«ERS  HAVE  BEEN  SOFT  COVERTED  AND 
ROUNDED  AS  APPROPRIATE.     AS  INDUSTRY  CHANGES  AND  PROGRESSES.    SO  WILL  THE  DETAILED 
DRAWINGS. 

IN  ACCORDANCE  WITH  THE  STANDARD  SPECIFICATIONS.  COIyPLY  WITH  REASONABLE  AND  CUSTOMARY 
MANUFACTURING  AND  CONSTRUCTION  TOLERANCES  WHERE  WORKING  TOLERANCES  ARE  NOT  SPECIFIED. 

SOME  DISCREPANCIES  MAY  BE  FOUND.  IMPACTING  THE  CONSTRUCTABlLITY  OF  CERTAIN  ITEMS. 
PLEASE  REPORT  PROBLEMS  AND  ERRORS  TO  THE  CONSTRUCTION  BUREAU  SO  THAT  THEY  MAY  8E 
RESOLVED  IN  FUTURE  DETAILED  DRAWINGS. 
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F.  H.  Fire  HYDRANT  nn' 

FIN.  FINISH  MATL. 

FL.  FLUSH  MAX. 

F.L.  FLOW  LINE  MC 

F.O.  FIBER  OPTIC  CABLE  MEAS. 

F. P.  FENCE  POST  HCD. 

FR.   RD.  FRONTAGE  RDAO  MH. 

F.  S.  FORESIGHT  MIN. 
FTC.  FOOTING  MISC. 
FUT.  FUTURE  MKR. 
FWY.  FREEWAY  U.L. 

MNCPL. 

fl  CRAM  M.  0. 

C  GRADING  MON. 

CA.  CAGE  mPC 

CALV.  GALVANIZED 

GAR.  GARAGE  N 

GEOO.  GEODETIC  N8 

C.L.  GAS  LINE  N.C. 

C.L.O.  GENERAL  LAND  OFFICE  N.  E. 

CPS  GLOBAL  POSITIONING  SYSTEM  N.C. 

CR.  GRADE  N.G.  S. 

C.  H.  GUARDRAIL  NL. 

CRNO.  GROUND  NLY. 

CR. SEP.  GRADE  SEPAHATtON  NO.  OR  » 

G.  5.  GRAVEL  SURFACING  N. «. 
GSP  GALVANIZED  STEEL  PIPE  N.  W.  EL. 
GTR.  GUTTER 

C.  V.  GAS  VALVE  0.   OR  D/S 

O.C. 

ho  HECTARE  0.0. 

HDWl.  HEAOWALL  O.C. 

HC.  HEADCATE  OH. 

H.  I.  HEIGHT  OF   INSTRUMENT  0"  PASS 
HO.  HOUSE 

HOR.  HORIZONTAL  P 

H,  P.  HINGE  POINT  P.   OR  PC. 

HT.  HEIGHT  PAVT. 

HAT  HUB  a  lACK  P.  S. 

H.  W.  HIGH  WATER  PC 
HWY.  HIGHWAY  PCC 

I  INTERSTATE  P.C.  S. 

I.  e.  INCIDENTAL  CONSTRUCTION  P,  E. 
LO.  INSIDE  DIAMETER  PEN. 
LE.  INVERT  ELEVATION  PERF. 
INC.  INCORPORATED  OR  INCREKNT  Pi 
INCL.  INCLUDED  PL. 
INSTR.  INSTRUMENT  p.  L. 
INT.  INTERSECTION  PLAS. 
INTCH,  INTERCHANGE  P.M. 
INV.  INVERT  P.M.  8. 
LP.  IRON  PIN  P.M.  P. 
IRR.  IRRIGATION  PMS 

I.  R.  T.S.  INTERSECTING  ROADWAY  TERMINAL  SECTION  PMT. 

POC 

JCT.  JUNCTION  POL 

J.  P.  JOINT  USE  POLE  POS 

POST 

Kg  KILOGRAM  POT 

Km  KILOkCTER  POVC 

PP 

L  LENGTH  OF  CURVE.  LITER  OR  ANCLE  IRON  PP. 

Lt  LENGTH  OF  CIRCULAR  CURVE  PREST. 

L.  C.  LCNC  CHORD  PRIM. 

L.D.  LOOP  DETECTOR  PROC. 

LENC.  LENGTH  OR  LENGTHEN  PROJ. 

LN.  LANE 

L.  LENGTH  OF  SPIRAL 

L. S.  LAND  SURVEYOR 

LT.  LEFT 

m  MEIER 

m*  SOUARE  MEIER 

m'  CUBIC  METER 

mm  MILLIMETER 


SOUARE  MILLIMETER 

MATERIAL 

MAXIMUM 

hEDIUM  CURING 

■CASUREO 

hCDiAN 

MANHOLE 

MINIMUM.    MINERAL  OR  MINUTE 

MISCELLANEOUS 

MARKER 

MAINLINE 

MUNICIPAL 

MiD  ORDINATE 

MONUMENT 

MiD-POiNT  OF  CURVE 

NORTH 

NORTHBOUND 
NORMAL  CROWN 
NORTHEAST 
NATURAL  CAS 

NATIONAL  GEODETIC  SURVEY 
NAIL 

NORTHERLY 

NUMBER 

NORTHWEST 

NORMAL  WATER  ELEVATION 

OFFSET 

ON  CENTERS  OR  OVERHEAD  CROSSING 

OUTSIDE  DIAMETER 

OLD  GROUND  OR  ORIGINAL  GROUND 

OVERHANG  OR  OVERHEAD 

OVERPASS 

POWER  CABLE  OR  PIPE 
PAGE 

PAVEMENT 
PULL  BOX 

POINT  OF  CURVE  IBEClNNINCl 
POINT  OF  COMPOUND  CURVE  OR 

PORTLAND  CEMENT  CONCRETE 
PROJECT  CONTROL  SYSTEM 
PRELIMINARY  ENGINEERING 
PENETRATION 
PERFORATED 
POINT  OF  INTERSECTION 
PLACE,   PLATE  OR  PLANT 
PROPERTY  LINE 
PLASTIC 

PRINCIPAL  MERIDIAN  OR  PUNCH  HARK 

PLANT  MIX  BASE 

PERFORATED  METAL  PIPE 

PLANT  MIX  SURFACING 

PERMIT 

POINT  ON  CURVE 

POINT  ON  LINE 

POINT  ON  SPIRAL 

POINT   ON  SEMI-  TANGENT 

POINT  ON  TANGENT 

POINT  ON  VERTICAL  CURVE 

POWER  POLE 

PACES 

PRESTRESSED 

PRIMARY 

PROCESSING 

PROJECT  OR  PROJECTED 


ABBREVIATIONS 
AUGUST  1999 


This  Frame  left  blank 


PROT. 

PROTCCT,    PROTECTOR  OR  PROTECTION 

S.  W. 

SOUTHWEST  OR  SIDEWALK 

PT 

POINT  OF  TANGENT   lENO  OF  CURVE! 

PT. 

POINT 

t 

METRIC  TON 

PTW 

PRESENT  TRAVELED  WAY 

T 

TOWNSHIP,   TANGENT  LENGTH 

PVC 

POLTVINYL  CHLORIDE 

OR  PERCENT  TRUCKS 

PVT. 

PRIVATE 

TAN. 

TANGENT 

PWR. 

POKER  ILiNESl 

T.  a.  c. 

TOP  Back  Of  CURB 

T.  8.M. 

TEMPORARY  6ENCH  MARK 

Q 

PEAK  DISCHARGE    (WATER  1 

T8R. 

TIMBER 

OTr. 

QUANTITY 

TEL. 

TELEPHONE 

TEL.C. 

TELEPHONE  CABLE 

ft 

RANGE.   RADIUS  OR  RISE 

TELC. 

TELEGRAPH 

HACET 

ROAD  APPROACH  CULVERT  END  TREATMENT 

TEL.  P. 

TELEPHONE  POLE 

RAD.  PT. 

RADIUS  POINT 

TEW. 

TEMPERATURE  OR  TEWORARY 

R< 

SPIRAL  CURVE  RADIUS 

THR. 

THICKNESS 

RC 

RAPID  CURING 

TK. 

TACK 

RCfi 

REINFORCED  CONCRETE  BOX 

TOPOC. 

TOPOGRAPHIC 

RCP 

REINFORCED  CONCRETE  PIPE 

T.P. 

TURNING  POINT 

RCPA 

REINFORceo  CONCRETE  PIPE  ARCH 

TR. 

TRACT 

RO. 

ROAD 

TRANS. 

TRANSMISSION  LINE  OR  TRANSITION 

RDL. 

RADIAL 

TRAV. 

TRAVERSE 

HDIKY. 

ROADWAY 

THIA. 

TRIANCULATION 

REC. 

RECORD 

T, 

LENGTH  OF  TANGENT  (CURVE  WITH  SPIRALS! 

REF. 

REFERENCE 

TS 

TANGENT  10  SPIRAL 

RE  INF. 

REINFORCEhCNT 

TT 

TRANSMISSION  TOWER 

RET.  W. 

RETAINING  WALL 

TYP. 

TYPICAL 

RIV. 

RIVER 

R.  U. 

REFERENCE  MONUMENT 

U 

UNIT 

R.  P. 

REFERENCE  POINT  OR  REFERENCE  POST 

U.  C. 

UNDERGROUND 

R.  R. 

RAILROAD 

UNCL. 

UNCLASSIFIED 

RT. 

RIGHT  OR  ROUTE 

U'  PASS 

UNDERPASS 

RTE. 

ROUTE 

U.  S.C.  ft  G.  S. 

U.S.    COAST  k  GEODETIC  SURVEY 

R/W 

RIGHT  OF  WAY 

U.  S.  C.  E. 

U.  S.  CORPS  OF  ENGINEERS 

RT. 

RAILWAY 

U.  S.  F.  S. 

U.  S.   FOREST  SERVICE 

u.  s.  c.  s. 

U.  S.   GEOLOGICAL  SURVEY 

S 

HATE  OF  FULL  SUPERELEVATION. 

U.  5.  P.  L.  S. 

U.S.  PUBLIC  LAND  SURVEY 

SPAN  OR  SOUTH 

SA. 

SATELLITE  (FOR  TRAVERSE  USE! 

V 

DESIGN  SPEED  OR  VELOCITY 

SAN. 

SANITARY  SEWER 

V.  A.  B,  M. 

VERTICAL  ANGLE  BENCH  MARK 

SB 

SOUTHBOUND 

VC 

VERTICAL  CURVE 

SC 

SPIRAL  TO  CURVE  OR  SLOW  CURING 

VC  CORH- 

VERTICAL  CURVE  OFFSET  CORRECTION 

SCH. 

SCHEDULE 

V.  CM. 

VERTICAL   CONTROL  MONUMENT 

SDWK. 

SIDEWALK 

V.  C.  P. 

VITRIFIED  CLAY  PIPE 

S.£. 

SOUTHEAST 

VEH. 

VEHICULAR 

SEC. 

SECTION.    SECOND  OR  SECONDARY 

VERT.  OR  VT. 

VERTICAL 

SEL. 

SELECT 

VIT. 

VITRIFEO 

S.  C.  OR  SUBCR. 

SUBGRAOE 

V.  P. 

VENT  PIPE 

SH. 

SHOULDER 

VPC 

VERTICAL  POINT  OF  CURvE 

SHT. 

SHEET 

VPI 

VERTICAL  POINT  OF  INTERSECTION 

SING. 

SINGLE 

VPT 

VERTICAL  POINT  OF  TANGENCT 

SIP. 

SIPHON 

S.  L.  D. 

SEA  LEVEL  DATUM 

W 

WEST 

SLOT.  DR. 

SLOTTED  DRAIN 

W/ 

WITH 

SLP.  STK. 

SLOPE  STAKE 

we 

WESTBOUND 

SLY. 

SOUTHERLY 

W.C. 

WITNESS  CORNER 

s.  p. 

STAND  PIPE  OR  STATE  PLANE 

W.  L. 

WATER  LINE 

SPEC.  PROV. 

SPECIAL  PROVISION 

WLY. 

WESTERLY 

S.  P.  H.  P. 

STEEL  PIPE.   HIGH  PRESSURE 

W/0 

WITHOUT 

SPK. 

SPIRE 

*.  p. 

WING  PO(NT 

SO. 

SOUARE 

N.  S. 

WATER  SERVICE  OR  WARPED  OR  VARIABLE  SLOPE 

SS 

EMULSIFIED  ASPHALT 

WT. 

WEIGHT 

SSPP 

STRUCTURAL  STEEL  PLATE  PIPE 

W.  T. 

WATER  TABLE 

SSPPA 

STRUCTURAL  STEEL  PLATE  PiPE  aRCH 

W.  V. 

WATER  VALVE 

ST 

SPIRAL    TO  TANGENT 

W.  W. 

WING  WALL  OR  WOVEN  WIRC 

ST. 

STREET 

STA. 

STATION 

XINC, 

CROSSING 

STO. 

STANDARD 

XSEC. 

CHOSS-SECTiON 

SPEC. 

SPECIFICATION 

STK. 

STAKED  OR  STAKE 

STL. 

STEEL 

STH. 

STORM  DRAIN 

101  101-07 

STPO. 

SIAI<PEO 

1  U  1 

STH. 

STRUCTURE  OR  STRAIGHT 

SUBO. 

SUBDIVISION 

ABBREVIATIONS 

SURF, 

SURFACE  OR  SURFACING 

SURV. 

SURVEY 

AUGUST  1999 

TITLE  SHtET 


O 


If  f.C 
JI.  F.t 


O 
■ 


PniMAHr  ROAD  • 
PRIMITIVE  ROAD 
PROPOSED  ROAD 
CRAOEO  ROAD 
BLADE 0  ROAD 
PRIMITIVE  ROAD 
GRAVELED  ROAD 
PAVED  ROAO 


(CADD  ■) 


FEDERAL  AID  ROUTING  (ON  EXISTING  ROAOl 

TEDEfiAL  AID  ROUTING  (NON-EXISTINC  ROAD) 

INTERCHANGE 

STRUCTURE 

FREE  FERRY 

TOLL  FERRY 

HIGHWAY  TUNNEL 

PASS 

RAILROAD 
RESERVATION  LINE 
STATE  &  NATIONAL  LINE 
COUNTY  LINE 

TOWNSHIP  &  SECTION  LINE 
INTERSTATE 


U.  S.  HIGHWAY 
STATE  HIGHWAY 
CITY  OR  TOWN 

AIR  Field 
Dam 

building  or  house 

BRIDGE 


C3^'CAD0  •( 


«  PRIMARY  ROADS  ARE  2.03  mm  WIDE,     ALL  OTHERS  ARE  1.21  mm  WIDE. 


PROF  ILE 


I        FLOWLINE  AT  tp,  CULVERT 
I  B     FLOWLINE  AT  <i-~,    IRRIGATION  SYPHON 
\m  \  f^LOWLINE  AT  tp,  CONCRETE  BOX  CULVERT 


CROSS  SECTln^J<; 


T 
T 
T 
T 


-T 


POWER  POLE    INO.    OF  WIRES  AND  VOLTAGE! 
TELEPHONE  POLE  INO.  OF  WIRES! 
TELEGRAPH  POLE  iNO.  OF  WIRES  1 
GUY  POLE 

GUY   AND  ANCHOR 


%  COftNE 


>4 


■AC- 


■AC- 


R/W- 


RR 


R/W 


N  89"    10'  £ 


I'lllllllUIIIIIIIIIIIIIIIII  

mil  niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimi 


ciic  aiu  CTioc 


PLAN 

STATE  &  NATIONAL  LINE 
COUNTY  LINE 

CITY  OR  TOWN  BOUNDARIES 
TOWNSHIP  LINE 

SECTION  LINE  ISHOWINC  CORNER  SOLID 
IF  FOUND  -  OPEN  IF  NOT  FOUND) 

CLOSING  CORNER 

■canoer  corner 

ownership  tie 
property  corner 
Existing  R/w  monument 
new  r/w  monument 
property  line 

SECTION  LINE 

EXISTING  ACCESS 

FULL  ACCESS  CONTROL 

LIMITED  CONTROL 

EXISTING  RIGHT-OF-WAY 

HIGHWAY  RIGHT-OF-WAY 

RAILROAD  RIGHT-OF-WAY 

BASE  OR  SURVEY  LINE 

t  OF  STAKED  LINE  WHEN  A 
PROJECTION  IS  MADE 

RAILROAD 

TRAVELED  WAY 

LEVEE  OR  DIKE   

RETAINING  WALL   ■ 


NEW 


IN  PLACE 


»    if  ,   f  t  1 


PROPOSED  RETAINING  WALL  — 
RIPRAP 

CEOTEXTILE  PATTERN 
CONCRETE  SIDEWALK 
CONCRETE  CURB 
EXISTING  FENCE 
PROPOSED  FENCE 
Snow  fence 
PROPOSED  SNOW  FENCE 

EXISTING  Guardrail 

PROPOSED  GUARDRAIL 

EXISTING  CONCRETE  KCDIAN  RAIL 

SMALL  DRAINAGE 

LARGE  DRAINAGE 

RESERVOIR  WITH  0AM 

LAKE 

MARSH,  Swamp 


(CADD  •* 
ICADO  •) 
(CAOO  •! 


Aiiz    (CAOO  ■! 


PLAN 


PLAN 


[2] 

® 
@ 

□ 


.p  p_ 

 PHfi   

 PWR  


-TEL  or  TELC- 

 TEL   

 TEL  


-W  W- 

 WTR   


STM  STM- 

 STM   


  STM   

SAN  SAN- 

 SAN   


-SAN 


-NC  NG- 

 NC   


-  GAS  OR  OIL  

 SAS   


-^IL 


-^^0  - 


-TV 


-MIS 


BLUFFS  OR  CLIFFS 
WATER'  S  EDGE 
DEPRESSION 
DEPRESSION  OBSCURE 
DITCH  BLOCK 

EXISTING  DITCH  OR  FLOW  LINE 

PROPOSED  DITCH 

FLOW  LINE  UP  HILL 

CULVERT  WITH  HEADWALL    (IN  PLACE! 

CULVERT  WITHOUT  HEADWALL  (IN  PLACE  I 

PROPOSED  CULVERT 

EXISTING  DROP  OR  MEDIAN  INLET 

PROPOSED  DROP  OR  hEDIAN  INLET 

WATER  VALVE  BOX 

MANHOLE  ILABEL  AS  TO  TYPE  OR  SERVICE  i 
PROPOSED  MANHOLE 
FIRE  HYDRANT 

WATER  WELL  0    WELL    tCAOO  ■! 

EXISTING  CATCH  BASIN 
PROPOSED  CATCH  BASIN 
CONDUIT  &  WIRING 
POWER  CABLE 

EXISTING  UNDERGROUND  POWER  (CADD  mi 
EXISTING  OVERHEAD  POWER  ICAOD  •) 
TELEPHONE  OR  TELEGRAPH  CABLE 
EXISTING  UNDERGROUND  TELEPHONE  (CADD  ■) 
EXISTING  OVERHEAD  TELEPHONE  ICADO  •! 
WATER  LINE 

EXISTING  WATER  LINE   (CAOD  •) 
STORM  SEWER 

EXISTING  STORM  DRAIN    ICADD  »1 
PROPOSED  STORM  DRAIN  ICADD  «) 
SANITARY  SEWER 

EXISTING  SANITARY  SEWER  (CADD  •! 
PROPOSED  SANITARY  SEWER  (CADD  HI 
NATURAL  GAS  LINE 

EXISTING  NATURAL  GAS  LINE    ICADO  «l 

GASOLINE  OR  OIL  LINE 

EXISTING  CAS  PIPE  LINE  (CAOD  •! 

EXISTING  OIL  PIPE  LINE  (CADO  •) 

EXISTING  UNDERGROUND  FIBER  CABLE  (CADO  ml 

EXISTING  UNDERGROUND  TV  CABLE  (CAOO  •> 

EXISTING  UNDERGROUND  MISSILE  CABLE   ICADO  ■! 


_Q_ 
O  O 


o 


© 
0 


□  MB 


A 
Ac 

■N- 


S INGLE  POST  SIGN 
MULTIPLE  POST  SIGN 
TELEGRAPH  POLE 
TELEPHONE  POLE 
TELEPHONE  PEDESTAL 
POWER  POLE 
POWER  PEDESTAL 
TROLLEY  POLE 
LIGHT  POLE 
GUY  POLE 

GUY  WIRE  ft  ANCHOR 

TRANSMISSION  TOWER 

GAS  VALVE 

OIL  OR  GAS  WELL 

TANKS 

TREE  OR  BUSH 
TREE  LINE 
HEDGE  LINE 
MAILBOX 

EXISTING  APPROACH 
PROPOSED  APPROACH 
EXISTING  CATTLE  GUARD 
PROPOSED  CATTLE  GUARD 
GRAVEL  PIT 
SCALES 
MILE  POST 
PROJECT  UARKER 
STATION  MARKER 
CENTERLINE 
DEFLECTION  ANCLE 

DEFLECTION  ANGLE  (CIHCULAH  CURVE  WITH  SPIRALS! 
DEFLECTION  ANGLE  OF  ONE  SPIRAL 
NORTH  ARROW 
GATE 


SY*eOLOCY  USED  ON  CAOO  DfiAFIEO  PLANS 


DETAILED  DRAWING 


REFERENCE 

STANOAfiO  SPEC. 
SECTION  lOi 


DWG.  NO. 

lOI -  10 


SYMBOLS 


EFFECTIVEiAUCUST  1999 


uonitH*  ofCfntur^uQHT AHA 
Of  iinutSROfiiArem    \  cado 


SECTION  A-A 


PLAN  VIFW 


NOTE!    FILL  MATERIAL  MUST 
BE  KEPT  OFF  THE  TOP  OF 
THE  CONCRETE  CAP 


Plan  slope 


TOP  OF  8ERM 


VARIES 
(300  MIN.  ) 


2i  I  SLOPE  (UNLESS 
OTHERWISE  NOTED) 


USUALLY  BOTTOM 
OF  CAP 


SECTION  B-fl 


Ait  D«*SO«  -we  MiLLai^EPS 
Imml  umeSS  aTM£R»IS£  MOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION 


DWG.  NO. 
203-00 


ROADWAY  EMBANKMENT 
AT  BRIDGE  END 


EFFECTIVE:    AUGUST  1999 


i  miTMN*  OEPARTttNT 
'Of  rflANSPORTATlON 


•  T.  5  m  MIN.    FOR  PSIVATE  OR  FIELD  APP. 
25.0  m  MIN  FOR  COUNTY  ANO  MAIN  HOAOS. 

SLOPE  FOR  DRAINAGE  (-3'/.  OESIBaBLE. 
*yyL  ALLOWABLE  I. 


MAINLINE 
OiTCH  GRADE 


T 


SEE  PLANS  FOR  SURFACWC 


'  MAINL  INE 
OlTCH  CRAOE 


TYPICAL   SECTION  WITHIN  CLTAR  ZONE 

USE  A  PIPE  AS  NECESSARY  FOR  DRAINAGE. 
INSTALL  CULVERTS  OuTSiDE  THE  CLEAR 
ZONE  OH  PROVIDE  END  TREATMENT. 


1.0  m 


7.2  m 


i 


^SEE  PLANS  FOR  SURFAC 


ING 


TYPICAL   SECTION  BEYOND  CLEAR  ZONE 


BACK  SLOPES  M 

0  -   1.  S  ffi 

1.5  m  -  3. 0  m 

21  1 

OVER  3.  0  in 

1.5:  1 

FILL    SLOPES  M 

0  ■  3.  0  m 

4:  I 

3.  0  rn  -  6.0  m 

OVER  6.  0  m 

1-  5:  1 

NOTES: 

APPROACH  GRADE  BEYOND  LANDING  IS  NOT  TO  EXCEED  10"/.  UNLESS 
TRAFFIC  VOLUMES  ANO  COST  INOCATE  SUCH  TO  BE  JUSTIFIABLE. 


CONSTRUCT  APPROACHES  TO  Fit  LOCAL  CONDITIONS.    MINIMIZE  TRAFFIC 


HAZARDS,    AND  AFFORD  ENTRY  AND  EXIT  OF   TRAFFIC  TO  ANO  FROM  THE 
MAIN  ROAD. 

SECURE  WRITTEN  PERMISSION  FROM  LANDOWNER  FOR  WORK  BEYOND  THE 
HiCHT-OF-WAY. 

DETAILED  DRAWING 

REFERENCE                OttC.  NO. 

STANDARD  SPEC. 

SECTION  203-05 

«  CRITERIA  SHOWN  ARE  FOR  PRIVATE  ANO  FARM  FIELD  APPROACHES.  FOR 
COUNTY  AND  MAIN  ROADS  USE  ESTABLISHED  STANDARDS  FOR  APPLICABLE 
FUNCTIONAL  CLASS. 

APPROACHES 

EFFECTIVE:  ^^^^^j 

M^^I^^  tCf^  TAN*  0£P*f>'i€Nr  \U0NTANA 

-*  ryty  ir^nspor'atioh    \  cadd 

VERTICAL   OFFSETS  FROM  ROADWAY  AND  GROUND  SLOPES 
TO  ROUNDING  LINES  FOR  CUTS 


GROUND 
SLOPE  - 


"  T" 


SLOPE  STARE 


0.  sll^ 

NOTEi 

0.  SM 

ROUNOINC  IS  NOT 

REQUfREO  WHEN  Back 

SLOPE  lENCTm  is 

LESS  THAN  '  T'. 

ROUNDING 

LINE  — 

0*. 


BACK  SLOPES 
Z!  1  AND  STEEPER  II  -  ^.5  fnl 

VERT. 

OIST. 
"E" 
(ml 

OESCENOINC  GROUND  CUTS 

0.  5M  (mJ 

0.  75t  1 

1'  1 

1.  25'  1 

1.  5:  1 

1.  75:  1 

2:  \ 

FLAT 

1.  50 

1.  15 

0.  30 

0.  75 

0.  65 

0.  55 

0.  6 

1.  65 

1.  30 

1,  OS 

0.  90 

0.  80 

0.  70 

1.2 

1.  60 

l.^S 

1.  20 

1.  OS 

0.  95 

0.  85 

1.  e 

1.  95 

1.  60 

t.  35 

'.20 

1.  to 

1.  00 

2.  * 

2.  10 

1.  75 

1.  50 

1.  35 

1.  25 

1.  15 

3.  0 

2.  25 

I.  90 

1 .  65 

1.  50 

1.  flO 

1.  30 

3.6 

2.  *0 

2.  05 

1.  SO 

1.  65 

1.  55 

1.  45 

A.  2 

2.  55 

2.  20 

1.  95 

1.  SO 

1.  70 

1.  60 

A.  8 

2.  70 

2.  35 

2.  10 

1.  95 

1.  65 

1.  75 

BACK   SLOPES  2:  I    AND  STFEPFR 


T  ;  4.  5  m 


T  :  4.  5  m 


■ORIGINAL  GROUND  SLOPE 
FLAT  OB  OESCENOINC 


1  -  3.  0  ml  =   3. 0  m 


-ORIGINAL  GROUND 
SLOPE  ASCENDING 


BACK   SLOPES  FLATTER   THAN  ?:  1 


BACK  SLOPES 
2!  1  AND  STEEPER  iT  =  3.0  m) 

VERT. 

DIST. 
'E" 
(ml 

ASCENOINC  GROUND  CUTS 

0.  5M  (ml 

0.  TSi  l|    1:  1 

1.  251  1 

1.  5"  ' 

1.  75>  1 

21  1 

FLAT 

1.  00 

0.  75 

0.  60 

0.  50 

0. 15 

0.  40 

0.  6 

0.  85 

0.  60 

0.  45 

0.  35 

0.  30 

0.  25 

1.2 

0.  70 

0.  45 

0.  30 

0.  20 

0.  15 

0.  10 

1.8 

0.  55 

0.  30 

0.  15 

0.  05 

0.  00 

0.  00 

2.  t 

0.  40 

0.  15 

0.  00 

0.  00 

3-  0 

0.  25 

0.  00 

3.  6 

0.  10 

4.  2 

0.  00 

BACK  SLOPES 
FLATTER  THAN  2;  1    ( T  =  3,  0  ml 

VERT. 

OlST. 

(ml 

DESCENDING  GROUND  CUTS 

0.  5M  imi 

2.  5i  1 

3!  1 

3.  5-  1 

4:  I 

5:  1 

6:  1 

FLAT 

0.  30 

0.  25 

0.  20 

0.  20 

0.  >5 

0.  15 

0.  3 

0.  40 

0.  35 

0.  30 

0.  25 

0.  25 

0.  20 

0.  6 

0.  45 

0.  40 

0.  35 

0.  35 

0.  30 

0.  30 

0.  9 

0.  55 

0.  50 

0.  45 

0.  40 

0.  40 

0.  35 

1.2 

0.  60 

0.  55 

0.  50 

0.  50 

0.  45 

0.  45 

1.5 

0.  70 

0.  6S 

0.  60 

0.  55 

0.  55 

0.  50 

1.  8 

0.  75 

0-  TO 

0.  65 

0.  65 

0.  60 

0.  60 

2.  1 

0.  85 

0.  80 

0.  75 

0.  70 

0.  70 

0.  65 

2.4 

0.  90 

0.  85 

0.  80 

0.  80 

0.  75 

0.  75 

2.  T 

1.  00 

0.  95 

0.  90 

0.  65 

0.  85 

0.  60 

3.  0 

1.0S 

1.00  1  0.95 

0.  95 

0.  90 

0.90  , 

T  -  3.  0  m  ,  T  :  3.0  m 


■ORIGINAL  GROUND  SLOPE 
FLAT  OR  DESCENDING 


.T  -  3.  0  m,T  :  3. 0  m 


-ORIGINAL  GROUND 
SLOPE  ASCENDING 


BACK  SLOPES 
FLATTER  THAN  2:  1    IT  -   3.0  ml 


VERT. 
OlST. 

im) 

ASCENDING  GROUND  CUTS 

0.  5M  im) 

2.  51  1 

3:  1 

3.  5^  1 

t:  1 

5=  1 

6:  1 

FLAT 

0.  30 

0.  25 

0.  20 

0.  20 

0.  15 

0.  IS 

0.  3 

0.  25 

0.  20 

0.  15 

0.  10 

0.  '0 

0.  05 

0.  6 

0.  15 

0.  10 

0.  05 

0.  05 

0.  00 

0.  00 

0.  9 

0.  10 

0.  05 

0.  00 

0.  00 

I.  2 

0.  00 

0.  00 

1.5 

1.  8 

2.  1 

2.  4 

2.  7 

3.  0 

DETAILED 

DRAWING 

REFERENCE 

DWG. 

NO. 

STANOARO  SPEC. 

SECTION 

203- 

10 

SLOPE 

ROUNDINC 

EFFECTIVE"  AUGUST 

1999 

\UDNTANA  OEPAR'ttNJ 
for  JUANSPOKtATION 


ItONTANA 

ADD 


I 
(J 
< 

O 
(C 
Q. 
Q. 
< 


o 
I 


o 
z 


u.  ^  a 


=  U.  UJ 


a 


o 

LiJUJ 

Z  O 

UJO  ~ 

Li.  Z  I- 
Ql  1/1  I/I 


o 


cr 

3 


X 

o 
m 


V 

O 

3 


—  1-  * 

1-  u  s  - 
O  0^0: 


(J  z 

<  — 
O  i~ 

a  z 
a,  < 
a.  :d 

<  o 


i/>  I  o  .< 
3-  •-  3 


r 

CZi  — - 

E 

(ZZl 
CZ3 

(zzi  — ■ 

4.  2  m' 
WIN.  IvaRiaBlE 

S5g 

>  z 

l/l  o  < 

lu  m 

X  <  IP 

o  o 
m  >-  > 
_<  lo 

«°  .1^ 

oil-? 

_  Ou  „ 
Su.'/iS 


..  3  r  z  3 
UI  "-3 
»-  UJ    o  a: 
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BEST  MANAGEMENT  PRACTICE  (BMP) 
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 @  ^ 

208-65 
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WATERWAY  PROTECTION 

W-OI 
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WATER  RESOURCE  PROTECTION 

W-02 

 0  
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■CONTINUE  ftUMBLE  STRIPS  ALONG  THE  FULL 
LENGTH.    INCLUDING  TAPERS.    OF  MAILBOX 
TURNOUTS.    SCENIC  TURNOUTS.  HISTORIC 
MARKER  TURNOUTS.  ETC. 


•  DETERMINE  THE  METHOD  OF 
INSTALLATION  FOR  RUMBLE 
STRIPS  ON  EXISTING  CONCRETE 
SHOULDERS  ON  A  CASE-BT- 
CASE  BASIS. 


LANE  EDGE  STRIPE 


ISOMETRIC  VIFW 


RADIUS—'  I — DEPTH 
SECTION  A-A 


DEPTH 

RADIUS 

CONCRETE 

25 

ASPHALT 

13  TO  19 

300 

RUMBLE   STRIP  DETAIL 


ENTRY  RAMP 


CORE 
NOSE 


CONSTRUCT  RUMBLE  STRrPS  IN  ACCORDANCE  WITH  THE  SPECIAL 
PROVISIONS  OF  THE  PROJECT. 

DO  NOT  INSTALL  RUMBLE  STRIPS  OVER  CONCRETE  BRIDGE 
DECKS  OR  WHERE  OBSTACLES,    SUCH  AS  CONCRETE  BARRIER 
RAIL.   PREVENT  PROPER  PLACEfcCNT, 


INTERSTATF    APPI  irATiHM 


PROVIDE  RUMBLE  STRIPS  ON  THE  RIGHT 
AND  LEFT  SHOULDERS  OF  ALL  INTERSTATE 
NEll  CONSTRUCTION.  RECONSTRUCTION. 
AND  OVERLAY  PROJECTS. 


TAPER 
POINT 


ML  OmenstOMS  Mf  lla.LMieT£/tS 
(mmi  UHLESS  OTMCfmtSL  HOTED. 


DETAILED 

DRAWING 

REFERENCE 

STANDARD  SPEC. 
SECTION  It  1 

owe. 

4  1)- 

NO. 
02 

CONTINUOUS 

SHOULOER 

RUMBLE 

STRIPS 

EFFECTlWE^AUCUST  1999 

X  :  VARIABLE  (SEE  OIL.   DfC.   NO.   603-10  FOR 

CONCRETE  CULV.    AND  603-34  FOR  UEIAL  CULV.  1 

Y  :  0. 5S  WITH  A  UIN.    OF   1200  AND  A  MAX.  OF 
2*00  (OUTSIDE  *ALL  TO  OUTSlOE  WALL) 


1200 


1200 


P'Pt  SHELL 


MULTIPLE  ROUND  CULVERTS 
(METAL  CULVERTS  SHOWil 


X  :  VABIA8LE  (SEE  OTL.  OWC,  NO.   603-08  FOR 

CONCRETE  CULV.    AND  603-34  FOR  METAL  CULV. 1 

Y  -  0.  SO  WITH  A  MIN.    OF    1200  AND  A  MAX.  Of 
2400   lOUTSlOE  WALL  TO  OUTSIDE  WALL! 


RCP  WALL 


SINGLE   ROUND  CULVERT 
(CONCRETE  CULVERT  SHOWN) 


100 


100 


[III 


152 


T6 


229 


«20  LOOP 
FERRULE  INSERT 


152.  4  X   152.  4  X 
WI8.  71  mm'  WIRE 
MESH  (TTP.  FOR 
CMP  AND  RCP I 


■ZOO 
SECTION  A-A 


NOTES! 

USE  CL.    ■00'  CONCRETE  OR  EQUAL. 

SEE  OTL.  owe.  NO.  £03-18  AND  603-20 
FOR  BEODiNC  UNDER  CULVERTS. 

SEE  OTL.   OWG.  NO.   513-14  FOR  RIPRAP. 


■M20  CALV. 
ANCHOR  BOLTS 

ANCHOR  BOLT  HFTAII 
152  aim  LONC  FOR  METAL  PIPE 
229  mm  LONG  FOR  CONCRETE  PIPE 

ANCHOR  BOLT  SPAClNCi 

MIN.    OF  FIVE  M20  OALV.    ANCHOR  BOLTS 

IN  WALL.     USE  MAX.  SPACING  OF  4155  mm 


ALL  DIUEMSOHS  AfiE  HILLmETERS 
l^t  UKLESS  OTHEATlSf  HOTEO. 


DETAILED 

DRAWING 

REFERENCE 

OWG. 

NO. 

STANOAHO  SPEC. 
SECTION  552 

S52- 

00 

CONCRETE   CUTOFF  WALLS 
FOR  CULVERTS 


EFFECTIVE;  *"CU5T  1999 


iUDNtANA  DEPAflfttHT  {UOtiTANA 

for  TRANSPOirArtoN    \  ckOO 


DIAMETER 
OR 

SPAN  X  RISE 
(mm ) 

CUBIC  METERS  OF  CLASS  DD  CONCRETE 
(EACH  END) 

CUBIC  METERS  OF  RiPRAP 
(EACH  ENDi  © 

(DTL.   DWC.  NO.  613-14  1 

BEODINC 

UATCTDlAI  /f\ 

CUTOFF 

WALL 
(OTL.  DWG. 
NO.  552-001 

CONCRETE  EDGE  PROTECTION 
(OTL.   DWC,   NO.  613-08) 

PER 
OF 
(OTL 

METER 
PIPE 

DWC. 
03- 18  1 

1.  5:  1 

2=  1 

2.5=  1 

1.51  1 

2!  1 

2.  5:  1 

NO.  6 

SING.    1  OBL. 

SING.  1  OBL. 

SINC.   1  DBL. 

SINC.   1  DBL. 

SING.  1  08L. 

SINC.   1  DBL. 

SING.   1  OBL. 

SINC.   1  OBL. 

RCP   (SO.  END) 

1 200 

0-  9 

1.  6 

1.5 

2.  J 

1.6 

2.  7 

6.  2 

9.9 

7.  7 

12.  J 

2.  34 

4,  68 

'  350 

1.0 

1.  7 

1 .  T 

2.  5 

2.  0 

3.0 

6.  7 

10.  8 

8.  3 

13.  4 

2.  57 

5.  14 

1 500 

1.  1 

1.8 

1.  e 

2.  7 

2.  2 

3.  3 

7.  2 

11.7 

9.  0 

14.  5 

2.  60 

5.  50 

1 6S0 

1.2 

2.  0 

2. 0 

3.0 

2.  4 

3.6 

7.  7 

12.  6 

9.  8 

IS.  9 

-- 

3.  03 

6.  06 

1 800 

1.2 

2.  1 

2.2 

3.  2 

2.  6 

3.  9 

8.  4 

13.  7 

10.  4 

17,  0 

~^ 

3.  27 

6.  54 

1950 

1.3 

2.2 

2.  3 

3.  5 

2.  8 

4.  2 

9.  0 

14.  6 

ri,  1 

18.  1 

3.  52 

7.  04 

2  1 00 

1.  4 

2.  4 

2.  5 

3,  7 

3,  0 

4.  S 

9.  5 

1  15.6 

11.8 

19.  3 

3.  78 

7.  56 

2250 

1 .  4 

2.5 

2.  6 

4.  0 

3.  2 

4.  8 

10.  1 

:    16.  S 

12.  5 

20.  5 

4.  04 

6.  08 

2400 

1.5 

2.  6 

2.  8 

4,  2 

3.  4 

,    5.  1 

10.  6 

17.S 

13.  2 

21.  7 

- 

4.  31 

8.  62 

RCPA   (SO.  END) 

1 485  K  915 

0.  9 

1.  4 

1.5 

2.  2 

1.8 

2.  T 

6.  2 

10.  1 

7.  7 

12.  6 

2.  39 

4.  78 

1650  X  1015 

0.  9 

1.5 

1.6 

2.  5 

1.9 

2.9 

6.  7 

11.0 

8.  3 

13.  6 

2.  60 

5.  20 

1 B5b  M  1145 

1.0 

1.6 

1.8 

2.  7 

2.  1 

3.  3 

7.  3 

12.  0 

9.  0 

15.  0 

2.  84 

5.  68 

2233  %  1370 

1.  1 

1.8 

2.  1 

3.  3 

2.6 

3.  9 

6,  6 

14.5 

10.  T 

IT.  9 

3.  27 

6.  54 

2590  X  1575 

1.  1 

2.  0 

2.  5 

3.  8 

3.0 

4.  6 

9.  8 

16.  6 

12.  2 

20.  5 

3.  66 

7,  32 

2920  K  1930 

1.  3 

2.  2 

2.  7 

4.  3 

3.  3 

5.  2 

10.  9 

18.  3 

13.  3 

22,  7 

4,  15 

8.  30 

3100  K  1960 

1.  3 

2.  2 

2.  9 

4.6 

3.  6 

5.  6 

1  1.  5 

19.  6 

14.  3 

24.  4 

4.  33 

8.  66 

33Ub    K    22 1 3 

1.4 

2.  A 

3.4 

5.  3 

4.  1 

6.  4 

13.  1 

22.  4 

16.  2 

27.  8 

4.  81 

9.  62 

3910  ■  2160 

1.5 

2.  6 

3.  e 

6.  1 

4.  6 

7.  4 

14.  7 

25.  3 

16.  2 

31.  4 

5.  31 

10.  62 

4285  »  2705 

1.6 

2.  8 

4.  0 

6.  4 

4.  9 

7.  6 

15.  4 

26.  7 

19.  1 

33.  1 

5.  73 

1  1.  45 

DIAMETER 
OR 

SPAN  X  RISE 
(mm ) 

CUBIC  METERS  OF  CLASS  DD  CONCRETE 
(EACH  END) 

CUBIC  METERS  OF  RIPRAP 

(EACH  ENDI  CD 

(DTL.  OWG.   NO.  613-141 

SLOPE 

BEODINC 
MATERIAL  ® 
PER  LIN.  m 

OF  PIPE 
(OTL.  owe. 
NO.  603-18) 

CUTOFF 

WALL 
(OTL.  DWG. 
NO.  552-001 

CONCRETE  EDGE 
PROTECTION 
IDTl.  DWG.   NO.  613-08) 

SING.    1  DBL. 

1  S'NC.  1    OBL.   t  I 

1  SINC.  1   DBL.    1  1 

SING.  1  OQL. 

RCP  IFETS) 

1200 

1.2 

2.  1 

2.2 

3.  4 

10.  4 

17.  5 

2.  5 

:  1 

2.  34 

4.68 

1350 
1500 

1.  3 

1.4 

2.  2 
2.  4 



1.  0 

3,  1 

9.  3 

15.  7 

2.  C 

:  t 

2.57 

5.  14 

1550 

t.  4 

2.  3 

1,  9 

2.  2 

2.  9 

3.  4 

8.  8 

9,  8 

14.  9 

16.  7 

1.9 
1.  7 

:  1 
:  1 

2.  80 

3.  03 

5.  60 
5.  06 

leoo 

1  .  5 

2.  5 

2.  3 

3,  T 

10.  5 

1  7.  9 

1.  6 

•■  1 

3.  27 

6.54 

1950 

1.  5 

2.  6 

2.  6 

1.  1 

11.6 

19.  B 

1  ,  6 

1  1 

3.  52 

7.  04 

2100 

1.6 

2.  7 

2.  7 

4.  2 

t  1.  7 

20.  1 

1.  6 

!  1 

3.  78 

7.  56 

2250 

1.  7 

2.  9 

2.  8 

4.  S 

12.  3 

21.  3 

1.  5 

1  1 

4.  04 

8.  08 

RCPA  (FETS) 

1465  M  9IS 

1.2 

2.  0 

2-'  , 

3.  3 

ID.  8 

18.  3 

3.  0 

!  1 

2.  39 

4.  78 

I6S0  K  1015 

1.3 

2.  2 

2.  2 

3.  4 

1  1.3 

19.  2 

3.  0 

:  1 

2.60 

5.20 

1855  »   1 145 

1.  4 

2.  3 

2.  3 

3.  6 



11.9 

20.4 

3.  0 

:  1 

2.  84 

5.  66 

2235  X  1370 

1.  5 

2.  6 

2.  1 

3.4 

10.  4 

18.  0 

2.  0 

■  1 

3.  27 

6.54 

NOTES! 

CD    QUANTITIES  ARE  BASED  ON  A  THICKNESS  OF  600  mm  AND  ARE 
PROPORTIONED  *HEN  A  DIFFERENT  THICKNESS  IS  SPECIFIED. 

®    QUANTITIES  ARE  BASED  ON 
WIDTH  EQUAL    TO  (DIAMETEF 
THICKNESS  FOR  CONCRETE 
AND  A  DEPTH  EQUAL  TO  G( 

NO.    1  FOUNOATlON  STABILIZATION 

WITH  A 
tS  SHELL 
OR  METAL ) 
THE  TOTAL 

DETAILED  DRAWING 

\  QR  SPAM  +    1200  mm  *    12  Tlh 
OR  2   TIMES  CORRUGATION  WIDTH  F 
)0  mm  PLUS  'X*.     TO  COMPUTE 

REFERENCE                DWG.  NO. 

STANDARD  SPEC.  c.c.o.ftfl 
SECTION  552.603.613 

tttuoiNt;  ouANTirr  multiplt  bt  ilencth  of  pipe  minus  t.  0  m). 

SEE  OTL.   owe.   NO.   603-16  FOR  DEFINITION  OF  NO.    3  FOUNDATION 
stabilization  and  'X'  DIhCNSION. 

FOR  PIPES  WITH  SKEW  BEVEL  ENDS  •  DIVIDE  THE  QUANTITIES  SHOWN 
BY  COSINE  OF  SKEW  ANGLE. 

CONCRETE.    RIPRAP  AND  BEDDING 
MATERIAL  QUANTITIES  FQR  SiNC. 

AND  OBL.  Culvert  installaiion 

EFFECTIVE:  AUCJST  1999 

fsms^^^  ypNTANA  0£PAfill£Nr{uOHTANA 

*  'Wof  rPANSPC^rATm     \  caOD 

DIAMETER 
OR 

SPAN  X  RISE 
im ) 

CUBIC  WETERS  OF  CLASS  DD  CONCRETE 

lEACH  ENDl 

CUBIC  METERS  OF  RIPRAP© 
(EACm  end  I 

(OTL.  owe.  NO.  513-14] 

m»  BEDDING 
MATERIAL  ® 
PER  METER 

Of  PIPE 
[OIL.  owe, 
NO.  603-18  1 

CUTOFF 

WALL 
IDIL.  DifC. 
NO.  552-001 

CONCRETE   EDGE  PROTECTION 
[DTl.   owe.   NO.   61 3-OB 1 

1.  51  1 

2:  1 

2.  Si  1 

1.  5=  1 

21  1 

2.  Si  1 

SING.   1  D8L. 

SiNC.  I  OBL. 

SiNC.  1  DBL- 

smc.  I  06L. 

SiNC.  1  OBL. 

SINC.  1  OBL. 

SINC.  j  DBL. 

SINC.  1  D8L. 

SSPPA   152  rnm  x  51   mm  CORRUGATIONS 

«ST  mm  CORNER  RADIUS 

1. 850  K   1 ,  400 

1.0 

1.  7 

1.  5 

2.  2 

1.  a 

2,  6 

2.  1 

5.  1 

6.  1 

10.  0 

7.6 

12.  5 

9.  2 

15.  0 

2-64    [    5,  2B 

1.  930  «   1,  450 

1.0 

1.  B 

1.  S 

2.  3 

1.  8 

2.  8 

2.  2 

3.  3 

6.  4 

to.  5 

e.  0 

13.  0 

9.  6 

15.  7 

2.  66 

5.  32 

2.0&0  «  1.500 

1.  1 

t.  9 

1.6 

2.  4 

1,9 

2.  9 

2.  2 

3.  4 

6.  6 

10.  B 

8.  3 

13.  6 

10.  0 

16.  4 

2.  83 

5.  66 

2.  130  X  1.550 

I.  1 

t.  9 

1.7 

2.  5 

2.  0 

3.  0 

2.  4 

3,  5 

6.  8 

11.2 

8.  5 

14.  0 

1  0.  4 

1  7.  1 

2.  84 

5.  60 

2.210  *  1.600 

1 .  1 

1.9 

1.  7 

2.  6 

2.  1 

3.  1 

2.  5 

3-  T 

7.  1 

11.7 

8.  8 

14,  5 

10.  T 

IT.  5 

2.  85 

5.  70 

2. 340  >  1.  650 

1.  2 

2.  0 

1.8 

2.  T 

2.  ! 

3.  2 

2.  5 

3.  8 

T.  4 

12.  2 

9.  2 

15.  2 

11.1 

IB.  3 

3.  03 

6.  06 

2.4t0  X   1.  TOO 

1.  2 

2.  0 

1.9 

2.  8 

2.  2 

3.  4 

2.  6 

4.  0 

7.  6 

12.  5 

9.  5 

15.  9 

11-5 

19.  0 

3,  03 

6,  06 

2.490  .   1.  750 

1.  2 

2.  0 

1.9 

2.  9 

2.  3 

3.  5 

2.  B 

4.  2 

7.  a 

12.  9 

9.  7 

16.  1 

1 1.  a 

19.  4 

3.  02 

6.  04 

2.  620  K  1,  BOO 

1.  2 

2.  1 

2.  0 

3.  0 

2.  4 

3.  6 

2.  B 

4.  3 

6.  1 

13.  5 

10.  I 

16.  7 

12.  2 

20.  2 

3,  22 

6.  44 

2.690  X  1.  850 

1 .  2 

?.  1 

2.  1 

3.  1 

2.  5 

3.  8 

2.  9 

4.  4 

e.  3 

13.  7 

10.  4 

17.  3 

12.  6 

20.  9 

3.  21 

6.  42 

2.840  X  1,910 

i .  3 

2.  2 

2.  1 

3.  2 

2.  5 

3.  9 

3.  0 

4.  6 

a.  6 

14.  3 

10.  6 

17.  8 

12.  8 

21.  4 

3.  43 

6.  66 

2.900  X  1.960 

1.  3 

2.  2 

Z.  2 

3.  3 

2.  6 

4.  0 

3.  1 

4.  7 

8.  9 

14.  B 

1  1.  0 

IB.  4 

1  3.  3 

22.  1 

3.  4  1 

6.  62 

2. 970  X  2.  010 

1.  3 

2.  2 

2.  3 

3.  5 

2.  T 

4.  2 

3.  2 

4.  9 

9.  1 

15.  1 

11.4 

19.  0 

1  3.  7 

22.  9 

3-  37 

6,  74 

3.  120  X  2.  060 

1.  3 

2.  3 

2.  3 

3.  5 

2.  8 

4.  3 

3.  3 

5.  0 

9.  3 

15.  7 

11.6 

19,  4 

14.  0 

23.  4 

3.  62 

7,  24 

3.  250  X  Z.  no 

1.4 

2.  4 

2.  3 

3.  6 

2.  8 

4.  4 

3.  3 

5.  2 

9.  5 

16.  0 

11.8 

19.  a 

14.  2 

23.  9 

3.  as 

7.  70 

3.  330  X  2.  160 

1.  4 

2.  4 

2,  4 

3.  6 

2,  9 

4.  S 

3.  5 

5.  4 

9.  B 

16.  5 

12.  2 

20.  5 

14.  7 

24.  7 

3,  83 

7-  66 

3.  480  »  2.  ?10 

1.  5 

2.  6 

2.  5 

3.  B 

3.  0 

4.  6 

3.  5 

5.5 

10.  0 

16.  B 

12.  4 

20.  9 

14.  9 

25.  2 

4,  08 

8-  16 

3.  530  »  2,  260 

1.  5 

2.  5 

2.  6 

4.  0 

3.  1 

4.  B 

3,  7 

5.  7 

10.  3 

1  7.  4 

12.  8 

21.6 

15.  4 

26.  0 

4.  05 

6.  10 

3.  610  X  2.310 

1.  4 

2.  5 

2.  7 

4.  1 

3.  2 

5.  0 

3.  6 

5.  9 

10,  6 

1  T,  9 

1  3.  2 

22.  2 

15.  9 

26.  8 

4.  01 

8.  02 

3. 760  X  2.  360 

t.  5 

2.  7 

2.  7 

4.  2 

3.  3 

5.  1 

3.  9 

6.  0 

10.  8 

18,  3 

1  3.  4 

22.  7 

16,  1 

27.  3 

4,  27 

a.  54 

3. 810  ■  2.  410 

1.5 

2.  6 

2.  8 

4.3     1  3.4 

5.  2 

4.  0 

6.  2 

11.1 

18.  B 

13.  8 

23.  4 

16.  6 

28.  1 

4,  24 

8.  48 

3. 860  X  2.  460 

1.5 

2.  6 

2.  9 

4.  5 

3.  5 

5.  4 

4.  1 

6.  4    1  11.4 

19.  4 

14.  2 

24,  0 

17.  1 

2B.  9 

4.  IB 

8.  36 

3.  910  X  2.  540 

1.5 

2.  6 

3.  0 

4.  6 

3.  6 

5.  6 

4.  i 

E.  8  11.8 

19.  9 

14.  6 

24,  7 

17.  6 

29.  7 

4.  12 

8.  24 

4. 090  ■  2.  5T0 

1.  6 

2.  8 

3.  0 

4.T    1  3.S 

5.  7 

4.  3 

6.  T  12.0 

20.  3 

14.  8 

25.  2 

17.  9 

30.  3 

4.  4  1 

8.  82 

SSPPA  152  mm  x  51   mm  CORRUGATIONS 

787  mfp  CORNER  RADIUS 

4.  040  X  2.  840 

1.6 

3.  2 

2.8    1    4.fl    1  3-4 

5,  3 

4.  0 

6,  3 

M.  2 

19.  0 

13-  9 

23.  6 

16.7 

2B.5 

5.  25 

10.  46 

4.  1  10  X  2.  900 

1.  6 

3.  2 

2.9    1  4.5 

3.  5 

5.  5 

4.  1 

6.  5 

11.4 

19.  5 

14.  2 

24.  2 

17.  1 

29.  2 

5.  19 

10.  38 

4. 270  X  2,  950 

1.  9 

3.  3 

2.  9 

4.  T 

3,  6 

5.  6 

4.  2 

6.  6 

11.7 

19.  9 

14.  5 

24.  B 

17.  5 

29.  9 

5.  46 

10.  92 

4.  320  X  3.  000 

1.  9 

3.  I 

4,  8 

3,  7 

5.  8 

4.  4 

6-  9 

12.  1 

20.  7 

15.  0 

25,  7 

ia.  1 

31.0 

5.  39 

10.  78 

4.  390  X  3.  050 

1.9 

3.  3 

3.  2 

S.  0 

3.  8 

6.  0 

4.  5 

7.  1 

12.  4 

21.2 

15.  4 

26.  3 

IB.  6 

31.  B 

5.  34 

10.  68 

4. 550  X  3.  100 

2.  0 

3.  4 

3,  2 

5.  0 

3.  8 

6.  1 

4.6 

7.  2 

12.  5 

21.5 

15.  6 

26.  7 

18.  8 

32.  2 

5.  66 

1  1  ,  32 

4.  670  X  3.  ISO 

2.  1 

3.6 

3.  2 

5.  1 

3,  9 

6.  1 

4.  6 

7.  3 

12.  6 

21.7 

15.  T 

27.  0 

IB.  9 

32.  6 

5.  98 

1  1.  96 

4.  750  -  3.  200 
4. 830  K  3.  250 

2.  0 
2.  0 

3.  6 
3.  5 

3.  3 
3.  5 

6.  5 

4.  0 

6.  4 

4.  B 

7.  6 

13.  1 

22.  5 

16.  3 

27.  9 

19.  6 

33.  7 

5.  90 

1 1.  ao 

4.  950  ■  3.  300 

2.  1 

3.  7 

3.  4 

5.  5 
5.  5 

4.  2 
4.  2 

6.  6 
6.  6 

5.  0 
4.  9 

7.  8 
7.  9 

13.  5 
13.6 

23.  2 
23.  4 

16.  8 
16.  8 

28.  B 

29.  0 

20.  3 
20.  3 

34.  7 

35.  0 

5.  82 

6.  19 

1  1 .  64 
12.  38 

5.  030  X  3.  350 

2.  1 

3.  T 

3.  6 

5.  7 

4.  3 

6.9 

5.  1 

8.  2 

14.  0 

24.  1 

17.  4 

29.  9 

21.0 

36.  1 

6.  10 

12.  20 

5.  ISO  X  3.  400 

2.  2 

3.  8 

3.  6 

5.  8 

4.  3 

6.  9 

S.  1 

B.  2 

14,  1 

24.  4 

17.5 

30.  3 

21.  1 

36.  5 

6.  45 

12.  90 

5.  230  X  3,  450 

2.  2 

3.  8 

3.  7 

5.  9 

4.  5 

7.  1 

5.  3 

8.  5 

14.  5 

25.0 

18.  0 

31.0 

21.  7 

37.  4 

6.  40 

12.  ao 

5. 310  X  3,  510 

2.  1 

3.  8 

3.  a 

6.  1 

4.  6 

7.  4 

5.  6 

6.  8 

14.  9 

25.  7 

18.  5 

32.0 

22,  3 

38.  5 

6.  30 

12.  60 

S. 460  X  3.  560 

2.  2 

3.  9 

3.  9 

6.2 

4.  7 

7.  5 

5.  6 

B.  9 

15.  1 

26.  2 

IB.  8 

32.  5 

22.  6 

39.  2 

6.  62 

13.  24 

5.510  X  3.  610 

2.  2 

3.  9 

4.  0 

6.  4 

4.  8 

7.  7 

5.  7 

9.  1 

15.  5 

26,  8 

19.  2 

33.  3 

23.  2 

40.  2 

6.  55 

13.  10 

5.660  K  3.660 

2.  3 

4.  1 

4.  0 

6.  5 

4.  8 

7.  a 

5.  7 

9.  2 

15.  6 

27.  1 

19,  4 

33.  r 

23.4 

40.  6 

6.  92 

13.  64 

5.  720  X  3.710 

2.  3 

4.  1 

4,  1 

6.  6 

5.  0 

a.  0 

5.  9 

9.  5 

16.  1 

27.  9 

19.  9 

34.  6 

24.  0 

41.7 

6.  82 

13.  64 

5.  870  ■  3.  760 

2.  4 

4.  2 

4.  2 

6.  T 

5.  0 

a.  1 

6.  0 

9.  6 

16.  2 

28.  2 

20.  1 

35,  0 

24.  3 

42.  2 

7.  19 

14.  38 

5, 940  X  3.  BIO 

2.  4 

4.  2 

4.  3 

6.  9 

5.  2 

a.  4 

6.2     1  9.9 

16.  7 

29.  0 

20.  7 

36.  0 

25.  0 

43.  4 

7.  09 

14.  18 

5. 990  X  3.  B60 

2.  3 

4,  2 

4.  4 

7.  1 

5.  3 

8.  6 

6,3  10.2 

17.  0 

29.  6 

21.2 

36.  8 

25.  5 

44.  3 

7.  02 

14,  04 

6.  070  X  3.  910 

2.  3 

4.  1 

4.  5 

T.  3 

5.  5 

B.  e 

6,5  10.5 

^^.  5 

30,  3 

21,7 

37.  6 

26.  2 

45.  4 

6.  90 

13.  80 

6.  220  X  3.  960 

2.  4 

4.  3 

4.  6 

7.  4 

5.  5 

B.  9 

6.6  10.6 

1  7.  6 

30.  7 

21.  9 

38-  2 

26.  4 

46.  0 

7.  29 

14.  58 

6.  270  K  4.  010 

2.  4 

4.  3 

4.  7 

7.  5 

5,  7 

9.  1 

6.7    1  10.8 

!8.  0 

31.3 

22.  4 

38.  9 

27.0 

46.  9 

J.  20 

14.  40 

NOTES: 

©    OUANIITiES  ARE  8ASED  ON  A  THICKNESS  OF  600  mm  AND  ARE 
PROPORTIONEO  WHEN  A  DIFFERENT  THICKNESS  IS  SPECIFIED. 


® 


QUANTITIES  ARE  BASED  ON  NO.    3  FOUNDATION  STAHIIi7ATinM  with  A 
WIDTH  EQUAL  TO  IDIAMETEH  OR  SPAN)  »  I2O0  mm*.  *2  Tiiis  SHELL 
THICKNESS  FOR  CONCRETE  OR  2  TIMES  CORRUGATION  WIDTH  fOR  ttTALl 
AND  A  DEPTH  EOUAi  TO  600  mm  PLUS  "X".     TO  COhPUTE  THE  TOTAL 
BEOOmC  OUANTITT  lAJLTIPLY  BY  (LENGTH  OF  PIPE  MINUS  T.  0  (Til. 


SEE  DTL.  owe.  NO.  603-16  FOR  OEFINIIION  OF  NO 
STABILIZATION  ANO  'X'  OihCNSION. 


3  FOUNDATION 


FOR  PIPES  WITH  SKEW  BEVEL  ENDS 
BY  COSINE  OF   SKEW  ANCLE, 


DIVIDE  THE  OUANIITIES  SHOWN 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION    552.603.  613 


DWG.  NO. 
552-06 


CONCRETE.    RIPRAP  AND  BEODfNC 

MATERIAL  OUANTIES  FOR  SINC. 
ANO  DBl.    CULVERT  INSTALLATION 


EFFECTIVE:  AUGUST  1999 


'Of  rfiANSP0f)7A'm       X  CAOO 




OR 

SPAN  X  RISE 
(mm  OR  m) 

CUBIC  METERS  OF  CLASS  DD  CONCRETE 
(EACH  ENOi 

CUBIC  METERS  OF  RIPRAP® 
(EACH  END) 

(DTL.  Owe.  NO.  613-141 

m^  BEDDING 
MATERIAL  © 
PER  iffTER 
OF  PIPE 

(OTL.  owe. 

NO,  603-18) 

CUTOFF 
WALL 

iDTL.  owe. 

NO.  552-00) 

CONCRETE  EDGE  PROTECTION 
lOTL.    owe.    NO.  613-08) 

1.5=  1 

2.  5-.  1 

1.5=  1 

2=  1 

2.  5!  1 

SINC.  1  OBL. 

SINC.  1  DBL. 

SINC.  1  DSL. 

SINC.  1  OBL. 

SINC.  1  DBL. 

SINC.  1  DBL. 

SINC.  1  DBL. 

SING.  1  OBL. 

CSP 

75  mm  x  25  mm  OR  125  moi  ■  25  mm  CORRUCATIONS 

1350 

0,  9 

1.  A 

1.5 

2.  2 

1.  a 

2.  6 

6.  1 

9,  7 

7-  5 

12.  0 

1   2.  09 

4,  16 

1500 

0.  9 

1.5 

1.  6 

2.  4 

2,  0 

2.  9 

6.  5 

10,  4 

8.  1 

13.  0 

2.21 

4,  54 

1650 

1.0 

1.  6 

1.8 

2.  6 

2.  1 

3.  t 

7,  0 

11.2 

B.  7 

13.  9 

2.  45 

4,  90 

leoo 

1.0 

1.  7 

1.9 

2.  8 

2.  3 

J,  4 

7.  4 

12.  0 

9.  2 

14.  9 

2.  63 

5.  26 

1950 

1,  1 

1.8 

2.  0 

3.  0 

2.  5 

3.  6 

7,  9 

12.  a 

9.  a 

15-  8 

2.  62 

5,  64 

2100 

1.  1 

1.9 

2.  2 

3.  2 

2.  6 

3.  9 

a.  4 

13.  6 

10.  4 

16.  8 

3.  01 

6.  0? 

2250 

1.  2 

2.  0 

2.  3 

3.  5 

2.  8 

4.  2 

a.  a 

14.  A 

1  1.  1 

18.2 

3,  20 

6,  40 

24  00 

1.  3 

2.  2 

2.  5 

3.  7 

3.  0 

4.  4 

9.  5 

15.  5 

11,7 

19.  2 

3,  40 

6,  80 

2550 

1.  3 

2.  3 

2.  6 

3.  9 

3.  2 

4.  7 

9.  9 

16.  3 

12.  3 

20.  2 

3.  61 

7.  22 

2700 

1.  4 

2.  A 

2.  7 

4.  1 

3.  3 

5.  0 

10.  4 

1  7.  1 

12.  9 

21.2 

3.82 

7.  64 

2850 

1.  4 

2.5 

2.  9 

4.  3 

3.  5 

5.  2 

10.  9 

IB.  0 

13.  6 

22.  3 

4.  03 

8.  06 

3000 

1.  5 

2.  6 

3.  0 

4.  6 

3.  7 

5.  5 

11.4 

18.  8 

14.  2 

23.  3 

4.  25 

6.50 

SSPP 

152  mm  X  S!   mm  CORRUCATIONS 

3.  205 

1,  e 

2-  ^ 

3.  3 

4-  9 

4.  0 

5.  0 

12.  2 

20.  1 

15.  1 

24.  9 

4,  S2 

9,  04 

3.  360 

1.6 

2.  9 

3.  4 

5-  2 

A.  2 

5.  3 

12.  7 

21.  0 

15,  e 

26.  ! 

4.  75 

9.  50 

3.SI5 

1,  7 

3,  0 

3,  6 

5.  4 

A.  3 

6.  6 

13.  3 

22.  0 

16.  5 

27.  2 

4,  99 

9,  96 

3.  6T0 

1.  B 

3.  1 

3.  7 

5.  7 

4.  5 

6.  9 

13.  8 

22.  9 

17.  1 

28.  4 

5.  23 

10,  46 

3.  825 

1.8 

3.  2 

3.  9 

5.  9 

4.  T 

7.2 

14,  A 

23.  9 

17.  8 

29.  6 

5.  48 

10.  96 

3.  960 

1.9 

3.  4 

4.  1 

6.  2 

A.  9 

7.  5 

14.  9 

24.  a 

18.  5 

30.  a 

5.  73 

1  I.  46 

4.  135 

2.  0 

3.  5 

4.  2 

6.  4 

5.  t 

7.  8 

15.5 

25,  a 

19.  2 

32.0 

5.  99 

1  1.  96 

4.  290 

2,  1 

3.  6 

4.  4 

6.  T 

5.  3 

a.  1 

16,  1 

26.  a 

20.  0 

33.  3 

6.25 

12.50 

4.  445 

2.  1 

3.  8 

4.  6 

7.  0 

5.5 

a.  5 

16.  7 

27.  8 

20.  7 

34.  5 

6.  52 

13.  04 

4.  600 

2.  2 

3.9 

4.  7 

7.  2 

5.  8 

8.8 

17.  3 

26.  9 

21.4 

35.  8 

6.  79 

13.  56 

4.  755 

2.  3 

4.0 

4.  9 

7.  5 

6.  0 

9.  1 

17.  8 

29.  9 

22.  1 

37.  1 

7.  06 

14.  12 

4.  910 

2.  3 

4.  2 

S.  f 

7.  8 

6.  2 

9.  5 

ia.  4 

30.  9 

22.  9 

38.  A 

7,  34 

14.  66 

5.  065 

2.  4 

4.  3 

5.2 

8,  1 

6.  4 

9.  8 

19.  0 

32.  0 

23-  6 

39.  7 

7.  63 

15,  26 

5.220 

2.5 

A.  5 

5.  4 

a.  4 

6.  6 

10.  1 

19.  7 

33,  1 

24.  4 

41.0 

7.92 

15.  84 

5.  375 

2.  6 

4.  6 

5.  6 

8.  6 

6.  8 

10.  5 

20.  3 

34.  2 

25.  2 

42.  4 

8.  21 

16.  42 

5.  530 

2.  7 

4.  8 

5.  8 

8.  9 

7.  0 

10.  8 

20,  9 

35.  3 

25,  9 

43.  7 

6,51 

17.  02 

5.  685 

2,  7 

4,  9 

5.  9 

9.  2 

7.  2 

n.  2 

21,5 

36.  4 

26,  7 

45.  1 

a.  82 

17.  64 

5.  640 

2.  6 

5,  1 

6.  1 

9.  5 

7.  5 

11.6 

22.  2 

37.  5 

27.  5 

46.  5 

9.  13 

18.  26 

5.  99S 

2,  9 

5.  2 

6.  3    1      9.  6 

7.  ' 

11.9 

22.  B 

38.  6 

26.  3 

47.  9 

9.  44 

18,  66 

6,  150 

3,  0 

5,  A 

6.  B         1  0.  1 

7.  9 

12.  3 

23.5  j  39.  a 

29.  1 

49.  3 

9-  76 

19.  52 

6.  305 

3,  1 

5.  5 

6.7  10.4 

6.  1 

12.  T 

24.  1       40.  9 

29.  9 

50.  B 

10.  08 

20.  16 

6.  460 

3.  1 

5.  7 

6.9    1  10.7 

8.  4 

1  3.  0 

24.  B   1    42,  1 

30.  7 

52.2   1  ^ 

to.  4  1 

20.  62 

CSPA 

68  mm  ■  13  mm  CORRUCATIONS 

1440  H  970 

0.  9 

1.4 

1.2 

1.  7 

1.  4 

2.  0 

5.  1 

8.  2 

6.  3 

10.2 

2.  05 

4.  10 

1620  a  1  100 

0.  9 

1.5 

t.  3 

1.  9 

1.5 

2.  3 

5.  5 

8.  9 

6.  8 

11.0 

2.  23 

4.  46 

1600  X  1200 

t.  0 

1.6 

1.  4 

2.  0 

1.6 

2.  4 

5.8 

9.  5 

7.  2 

11.8 

2.  42 

4.  84 

1950  X  1320 

1.0 

1.  7 

2.  2 

1.  7 

2.  6 

6.2 

10,  1 

7.  7 

12.5 

2.58 

5.  16 

2100  X  1450 

1,  1 

I.B 

2.  4 

1.9 

2.  8 

6.  6 

10.  6 

6,  1 

13.  4 

2.  74 

5.  46 

CSPA 

75  mm  X  25  mm  CORRUOATIONS 

1010  K  790 

0,  6 

1.  3 

0.  9 

1.  4 

1.  1 

1.6 

4.  2 

6.  r 

5.3   1  8,4 

1.  76 

3.  56 

1 160  X  920 

0,  6 

1.  4 

1.0 

1.5 

1.2 

1.8 

4.  5 

7,  2 

5.  6 

9.  0 

1.  96 

3.  96 

1340  K  I05D 

0,  9 

1.5 

1.2 

1.  T 

1.4 

2.  1 

5.0 

a.  1 

6.  3 

10.  1 

2.  IS 

4.  30 

1520  X  1 170 

1.0 

1.6 

1.2 

1.  9 

1.5 

2.  2 

5.  3 

8.  6 

6.  6 

10.  7 

2.  38 

4.  76 

1670  »  1300 

1.0 

1.  7 

1 .  4 

2.  0 

1.6 

2.  4 

5.  a 

9.  4 

7,2 

1  1.  7 

2.  59 

5.  18 

1850  X  1400 

1.  ! 

1.8 

1.  A 

2.  2 

1.  7 

2.  6 

6.  ! 

9.  9 

7.5 

12.  3 

2.  8t 

5.  62 

2050  X  1500 

1.  1 

1.9 

1.6 

2.  4 

1.9 

2.  9 

6.  6 

10.  9 

8.2 

13.5 

2.  86 

5.  72 

2200  K  1620 

1.2 

2.  0 

1.  7 

2.  6 

2.  0 

3.  t 

T.  0 

M.  6 

a.  7 

14.  4 

5.  07 

6,  14 

2400  M  1 720 

1.2 

2,  1 

1.8 

2.  7 

2.  2 

3.  3 

7.  4 

12.  2 

9.  2 

15.  2 

3.  27 

6.  54 

2600  X  1620 

1.3 

2.  2 

T.  9 

2.  9 

2.  3 

3-  5 

7.  a 

12.  9 

9.  7 

16.  1 

3.  50 

7.  00 

2640  X  1920 

1.4 

2.4 

2.  0 

3.  1 

2.  4 

3.  7 

6.  2 

13.  6 

ID.  1 

16.  9 

3.  72 

7.  44 

2970  X  2020 

1.5 

2.5 

2.  1 

3.  3 

2.  5 

3.  9 

6,  6 

14.  3 

10.  6 

17.  8 

3.  94 

7.  88 

3240  X  2120 

1.5 

2.  6 

2.  2 

3.  4 

2.  7 

4.  1 

9.  0 

15.  0 

11.1 

IB.  7 

1    4.  16 

8.  32 

3470  X  2220 

1.6 

2.  7 

2.  3 

3.  6 

2.  B 

4,  3 

9,  4 

15.  a 

11.6 

19.  6 

4.38 

8,  76 

3600  X  2320 

1 .  7 

2.  9 

2.  4 

3,  B 

2.  9 

A.  6 

9.  8 

16.  5 

12.  1 

20.  5 

4,5? 

9,  24 

NOTES: 


®    QUANTITIES  ARE  BASED  ON  A  THICKNESS  OF  600  mm  ANO  ARE 
PROPORTIONEO  WHEN  A  DIFFERENT  THICKNESS  IS  SPECIFIED. 

@    OUANTIIIES  ARE  BASED  ON  NO.    3  FOUNpATION  STABILIZATION  WITH  A 
WIDTH  EQUAL  TO   IDlAfcCTER  OR  SPANl   ♦   1200  mm  t   (2  TIMES  SHELL 
THICKNESS  raft  CONCRETE  OH  2  TIMES  CORRUCATION  WIDTH  FOR 
ICTALI  ANO  A  DEPTH  EOUALTO  600  mm  PLUS  "K".   TO  COMPUTE  THE 
TOTAL  BEDDING  QUANTITY  MULTIPLY  BY   (lENCTM  OF  PIPE  MINUS  7.0  m). 

SEE  OTL.    owe.    NO,    603-18  FOR  DEFINITION  OF  NO,    3  FOUNDATION 
STABILIZATION  ANO  "X"  DIMENSION. 

FOR  PIPES  WITH  SKEW  BEVEL  ENDS  -  DIVIDE  THE  QUANTITIES  SHOWN 
BY  COSINE  OF  SKEW  ANCLE. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION   552.  603.613 


owe.  NO. 
552-OB 


CONCRETE.  RIPRAP  AND  BEOOINC 
MATERIAL  QUANTITIES  FOR  SiNC. 
ANO  DBL.    CULVERT  INSTALLATION 


EFFECTIVE^  AUGUST  1999 


lor  rPANSPOH'ATION 


UQHTAM* 
\  CAOO 


CONNECTIONS 


ARCH  PIPE 


ROUND  PIPE 


RISE 


TYPE  1 


ROO  HOLDER 


TYPE  2 


305 


NOTES! 

PROVIDE  lOE  PLATE  WHEN  SPECIFIED. 

GALVANIZE  ALL  PARTS  IN  ACCORDANCE  WITH 
AASHTO  M  3614. 

PAINT  ANT  AREAS  WHERE  GALVANIZING  IS  BROKEN 
OR  METAL   IS  BARE  WilH  ONE  COAl  OF  ZINC 
CHROMATE  PRIME  AND  TWO  COATS  OF  ALUMINUM 
PAINT. 

MINOR  VARIATIONS  IN  OlSlCN  MAY  Bt  ACCEPTABLE 
ON  APPROVAL  OF  TmE  ENGINEER. 

SEAMS  OR  JOINTS  LENGTHWISE  OF  IHE  apron  ARE 
ACCEPTABLE  IF  SECUHELT  BOl  TEO  OR  WELDED 
ANO  painted  AS  PROVIDED  ABOVE. 


V- 

^-^r-r.— 

1 

L 

4  J205 

HOLES  ON  305  CENTERS  MAX. 

1 

^  TOE 

ELEVATION 


SPAN 


■finish  EARTH  SLOPE 
AS  REQUIRED 


APPROX. 

5L0PE 


CONNECTION 


205 


■I' 


TYPICAL  CROSS-SECTION 
(ILLUSTRATED  WITH  TYPE  3  CONNECTION) 


PLAN 


SPAN  X  Rise 

MINIMUM 
THICKNESS 
• 

DIMENSIONS 

APPROX. 

SLOPE 

TYPE 

CONNECTOR 

A 

25  TOL. 

B 
MAX. 

H 

25  TOL. 

L 

40  TOL. 

F 

50  TOL. 

68  K  13  CORRUGATIONS 

430  X  330 

1.  63 

130 

230 

150 

510 

no 

2.  13'  1 

2 

530  V  360 

1.  63 

150 

280 

ISO 

610 

860 

2!  1 

2 

610  x  460 

1.  63 

180 

300 

ISO 

710 

1020 

2.  13=  1 

2 

710  I  510 

1.  63 

180 

4  10 

150 

eio 

1  1  70 

2'  1 

2 

885  N  610 

2.  01 

230 

4  10 

150 

990 

1470 

1.  68 

1 

2 

1060  X  740 

2.  01 

280 

4  60 

ISO 

1  170 

1850 

t-  88 

1 

5 

1240  1  840 

2.  77 

300 

530 

230 

1350 

2080 

1.  75 

1 

3 

1440  K  970 

2.  77 

4  10 

660 

300 

1570 

2240 

1.  68 

1 

3 

1620  N   1 100 

2.  77 

430 

760 

300 

1750 

2540 

t.  8S 

1 

3 

1800  X  1200 

2.  77 

430 

910 

300 

I960 

2840 

1.  BB 

1 

3 

1950  n  1320 

2.  7T 

430 

910 

300 

I960 

3150 

1.  63 

1 

3 

2 too  X  1450 

2.  77 

430 

1  120 

300 

I960 

3300 

1.  5:  1 

3 

75  «  25  CORRUGATIONS 

1340  K  lOSO 

2.  77 

430 

660 

300 

1600 

2240 

1.  75'  1 

3 

1520  X  1 170 

2.  77 

430 

910 

300 

1780 

2540 

1.  88:  1 

3 

1670  X  1300 

2.  77 

430 

910 

300 

1960 

2840 

!.  75!  1 

3 

1850  X   14  00 

2.  77 

430 

910 

300 

1960 

3150 

1.  5!  1 

3 

2050  ■  1500 

2.  TT 

430 

1  120 

300 

I960 

3450 

1.  63i  1 

3 

TOE  PLATE 


ELEVATION 


■FINISH  EARTH  SLOPE 
AS  REOJIRED 


APPROX. 

SLOPE 


CONNE 


TYPICAL  CROSS-SECTION 
(ILLUSTRATED  WITH  TYPE  3  CONNECTION! 


PLAN 


PIPE 
OlA. 

MINIMUM 
THICKNESS 
■ 

DIMENSIONS 

APPROX. 
SLOPE 

TYPE 
CONNECTOR 

A 

ZS  TOL. 

B 
MAX. 

H 

25  TOL. 

L 

40  TOL. 

F 

50  lOL. 

300 

K  63 

125 

180 

150 

535 

560 

2.  25i  1 

1 

375 

1.  63 

150 

205 

ISO 

660 

710 

2.  26:  1 

1 

450 

1,  63 

180 

255 

150 

785 

865 

2.  13-  1 

1 

525 

1.  63 

205 

305 

150 

915 

1015 

2.  1  3:  1 

1 

600 

1.  63 

230 

330 

150 

1040 

1  1  70 

2.  1  3:  1 

1 

750 

2.  01 

280 

405 

205 

1295 

1395 

2.  13:  1 

2 

900 

2.  01 

330 

485 

230 

1525 

1780 

2!  1 

2 

1050 

2,  77 

380 

635 

255 

1  755 

2085 

2.  I3M 

1200 

2.  77 

4  30 

735 

305 

1980 

2235 

2i  1 

1350 

2.  77 

430 

840 

305 

2135 

2540 

2:  1 

1500 

2.  77 

430 

915 

305 

2210 

2B45 

1.  88:  1 

1650 

2.  77 

430 

990 

305 

2210 

2995 

1.63=  1 

1800 

2.  77 

430 

1  120 

305 

2210 

3050 

1.  5:  1 

1950 

2.  77 

4  30 

1220 

305 

2210 

3300 

1.  38=  1 

2100 

2.  77 

430 

1320       1  305 

2210 

3455 

1.  33'  1 

THICKNESSES  SHOWN  ARE  FOR  STEEL  CULVERTS. 
FOR  THICKNESS  OF  ALUMINUM.    SUBTRACT  0.  10  mm. 


AIL  0«tf«SO«S  AAf  tfaiMCfTCAS 
I  mm  I  VKUSS  OTHERIIISC  HOTeO. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  603.  709 


DWG.  NO. 
603-02 


CMP  FLARED  ENO 
TERMINAL  SECTION 
(FETS) 


EFFECTIVE: AUGUST  1999 


'HDN'tNII  D[P*firi£Nr  (uO/irAMA 
'Of   tRAMSPOOrA'lON  \cADD 


TYPE  "A" 


TYPE  "B" 


■GROOVE  END  ON  OUTLET  END  SECTIONS 
TONGUE  END  ON  INLET  ENO  SECTIONS 


BAH  AND  STEEL  FABRIC 
RElNFOHCEwrNT 


SECTION  X-X 


ROAD  SURFACE 


Ms"-r%''  Sic, 


Planned  culwERT  length  


SLOPE  DETAIL 


■GROOVE  ENO  ON  OUTLET  END  SECTIONS 
TONGUE  END  ON  INLET  ENO  SECTIONS 


END  VIEW 


BAR  AND  STEEL  FABRIC 
^REINFORCEMENT -^^ 


SECTION  X-X 


ROAD  SURFACE 


■  END  SECTION 


PLANNED  CULVERT  LENGTH 


SLOPE  DETAIL 


END  VIEW 


TYPE  "A" 

DIA. 

X 

8 

C 

D 

E 

T  « 

300 

101.  6 

609.  6 

1228. 7 

1836.  3 

609.  6 

50.  8 

375 

tS2.  A 

685.  a 

1  168.  « 

1851. 2 

762.  0 

57.  2 

450 

228.  6 

665.  e 

1  168.  4 

1651.  2 

911.  1 

63.  5 

GOO 

2A\.  3 

1  101.  9 

T62.  0 

1866.  9 

1219. 2 

76.  2 

750 

301.  e 

1371.6 

501.  7 

1873.  3 

1521. 0 

88.  9 

900 

381.  0 

1600. 2 

882.  7 

2182. 9 

1626, e 

tOi.  6 

1050 

533.  A 

1  GOO.  2 

869.  0 

2189.  2 

1981.  2 

1  11.  3 

1200 

G09.e 

1828.  8 

660.  A 

2169. 2 

2209. 8 

127.  0 

1350 

ees.  8 

1651.  0 

689,  0 

2510.  0 

2286.0 

139.  7 

WALL  "8"  THICKNESS 


TOLERANCES  IN  THE  ADJACENT  TABLES  MAY  NOT 
VARY  MORE  THAN  tl.SX  FOR  THE  OlfcCNSIONS  SHOm. 
OTHERIIIISE  THEt  MUST  CONFORM  TO  AASHTO  M  I  TOM. 


TYPE  "a" 

DIA. 

X 

e 

C 

0 

E 

T  • 

300 

101.  6 

609.  6 

121 1 .  1 

1851.  0 

609.  6 

50.  8 

375 

152. 1 

685.  8 

1 168.  1 

1651,  2 

762.  0 

57.  2 

150 

228.  6 

665.  6 

11 66.  1 

1851. 2 

911.  1 

63.  5 

600 

21t.  3 

1101.  9 

762.  0 

1866.  9 

1219.  2 

76.  2 

760 

301.  8 

1371.  6 

501.  7 

1873.  3 

1521.  0 

86.  9 

900 

361.  0 

1600.  2 

882.  7 

2182. 9 

1628.  8 

101.6 

1050 

533.  1 

1 600.  2 

889.  0 

2189.  2 

1981.  2 

1  1 1.  3 

1200 

609.  6 

1828.  8 

GGO.  1 

2169.  2 

2133.  6 

127.  0 

1350 

685.  6 

1651.0 

611.  6 

2195.  6 

2286.  0 

139.  7 

•  WALL  "B"  THICKNESS 


LARGE  DIAMETER  PIPF 


381,0-*  i— 


SLOPE  :  X  TO  Y 

X 


77— r 


■GROOVE  END  ON  OUTLET  END  SECTIONS 
TONGUE  ENO  ON  INLEI  END  SECTIONS 


2  TIE  BOLTS  EACH  AT 
GO"  TO  THE  VERTICAL, 
USED  TO  TIE  END 
SECTION  TO  ADJACENT 
STRAIGHT  SECTION. 
(SEE   TIE  BOLT  DETAIL.  I 


-GALVANIZED  EYE  BOLT  »« 
/  GALVANIZED  BOLT 


5  1    MAX,    HYP.  ( 
L  813  lADJ.   t38  MIN.  I 


*•  M20  FOR  300  TO  1350  DIA,  HCP 
M21  FOR  1500  TO  2100  OiA.  RCP 


PLAN 


SECTION  Y-Y 


END  VIEW 


LARGE  DIAMETER 

CULVERT 

DiA. 

SLOPE 

T  ■ 

X 

B 

C 

0 

£ 

F 

1500 

2:  1 

152.  A 

869,  0 

1521.  0 

990.  6 

2514. 6 

2136, 1 

127.  0 

1800 

1.  86:  1 

177.  8 

9M.  1 

1961.  2 

533.  1 

2511. 6 

2713, 2 

152.  1 

2100 

1.  5:  1 

203.  2 

9  11.1 

2296.  7 

533.  1 

2632.  1 

3018. 0 

165.  1 

TIE  BOLT  CONNECTION 


TiF  Rni  T5=  USE  TwD  TiE  BOLTS  ON  ALL 

FLARED  ENO  SECTIONS.    ONE  ON  EACH 

SIDE  AT  60'  10  THE  VERTICAL.  GALVANIZE 

ALL  PARTS.  SEE  TIE  BOLT  DETAIL. 

CONSTRUCT  IflN:      CONSTRUCT  ACCORDING  TO 
CLASS  III.    AASHTO  M  1 70M.    AS  FAR  AS 
DESIGN  WILL  PERMIT. 


TIE   BOLT  DETAII 
(TWO  PER  END  SECTION! 


ALL  0«E«5C«S  ARE  «lM.WfTfff5 
Imml  UMLESS  OTH£fmiS£  ICfTEO. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  603.  708 


DWG.  NO. 
603-08 


PREFABRICATED  RCP 
FLARED  END  TERMINAL 
SECTION  (FETS) 


EFFECTIVE:AUCUST  1999 


'Of  rnAMSpafiTAron    \  cadd 


LONGITUDINAL  SECTION 


END  VIEW 


END  SECTIONS.    ONE  ON  EACH  SIDE   AT  60" 
PLAN    VI^W  TO  THE  VERTICAL.      GALVANIZE  AIL  PARTS. 

SEE  TIE  SOLI  DETAIL. 

CONSTRUCTION:  CONSTRUCT  ACCORDING  TO 
CLASS  A-lll.  AASHTO  M  J06M.  AS  FAR  AS 
DESIGN  WILL  PERMIT. 


SPAN 
560 


TZS 
920 


1  10 


RISE 

^60 

570 


GTS 


63.5 
T6.  2 
8B.  9 


101.6 


^I5. 9 

215.  9 


?41.  3 


282.  6 


B 

I  H3.  0 
990.  6 
1270.  0 


I52fl. 0 


685.  S 

8ie.  2 


I  166-  4 


0 

1828.  e 


1828. e 
2438. A 


2438. 4 


9M.  4 

1219.  2 


1524.  0 


>62B.  8 


76.2 
T6.  2 


T6.  2 
152.  A 


SLOPE 
3;  1 


3=  I 


1300 
1485 


795 


1  14.  3 


401.  6 


1524.  0 


914.4 


2438. 4 


1981.  2 


152.  4 


3i  1 


915 


127.0 


533.4 


1524.  0 


914.4 


2438. 4 


2(33.  6 


152.  4 


3=  1 


1650 


1855 


1015 


t  145 


139.  7 


647.  7 


1524.  0 


914.4 


2438. 4 


152.  A 


787.  4 


1524. 0 


914.4 


2438.  4 


2286.  0 
2438.  4 


'52.  4 


152.  4 


3'  t 


2235 


1370 


177.  8 


787.  A 


1524.  0 


990.  6 


2514. 6 


3048.  0 


152.  4 


WALL  "B'  THICKNESS 


ALL  DIUCMSOHS  Aftt  HH. L  tier £RS 
imml  UHLESS  OTH£/tmiS£  MOTED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  603 


DWG.  NO. 
603- 10 


PREFABRICATED  RCP  ARCH 
FLARED  END  TERMINAL 
SECTION  (FETSI 


EFFECTlVE:AUGUST  1999 


'W  TfiANSPORTATlON      \  CADD 


ROAD  APPROACH  CULVERT  END  TREATMENT 


QUANTITIES   (FOR  ESTIMATING  ONLY) 


01  A.  A 
BCP 

H  PIPE 
LENGTH 

M12  K  105 
FERRULE  LOOP 
INSERT,  EACH 

LENGTH  63  OlA. 
SCHEDULE  4  0 
CALV.  PIPE 

DIMENSIONS 

B 

C 

0 

£ 

C 

B 

J 

375 

1448 

210 

82 

1219 

76 

229 

450 

1981 

2t6 

76 

175? 

76 

229 

600 

3049 

10 

3800 

152 

610 

229 

£4 

2819 

76 

229 

A 


PLAN  VIEW 


Ml 2  X  102  HEX 
HEAD  BOLT 


GROUND  LINE 


SCHEDULE  40  GALVANIZED 
STEEL  PIPE    (AS  REQUIRED  1 


GROOVE  END  ON  OUTLET 
TONCUE  END  ON  INLET 


SECTION  A-A 


686 


700  mm  LONG  PIPE 


775  mm  LONG  PiPE 


END  VIEW 


VIEW  OF  INSERTS 


NOTEi 

PAINT  ALL  NON-CALVANIZEO  PARTS 
IN  ACCORDANCE  WITH  SECTION  7tO 
OF  THE  STANDARD  SPECIFICAIIONS. 


ALL  OmEHSnnS  A/t£  MILLmCTCK 
imml  UMLESS  OTH£miS£  HQTEO. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  603.710 


DWG.  NO. 

603-1? 


RCP  ROAD  APPROACH 
CULVERT  END  TREATMENT 
(RACET  1 


EFFECTIVE-  AUGUST  1999 


'  UCmTANt  DEP*R1l£Nt \UONT hHA 
'Of  tRANSPORrAtm      \  CADD 


H  ISEE  NOTES)  

  ,  J  (SEE  NOTES) 


CRIMPED  AND  SPOT  WELDED 


PLAN  VIEW 


SECTION  A- A 

ILLUSTRATED  WITH  600  mm 
Ctf  1750  mm  CUP  UTILIZES 
FOUR  CALV.    STEEL  PIPES! 


ROAO  APPROACH  CULVERT  END  TREATMENT 


QUANTITIES    IFOR  ESTIMATING  ONLY) 


OIA.  A 

H  PIPE 
LENGTH 

19  X  10  X  3.2 
CALV.  CHANNEL 

LENGTH  75  DIA. 
SCHEDULE  40 
GALV.  PIPE 

DIMENSIONS 

B 

C 

0 

E 

G 

1 

J 

375 

2131 

304  8 

El 

61 

1524 

1829 

305 

450 

2«36 

3018 

101 

101 

1524 

2133 

305 

600 

3048 

3656 

1800 

4G 

594 

152 

152 

1828 

2743 

305 

750 

3810 

4eT4 

3000 

61 

594 

183 

183 

243T 

3505 

305 

NOTES! 

1  1  PIPE  TO  HAV€  ANNULAR  CORRUGATION  OR  REROLLED  ENDS.     USE  ONLY 
APPROVED  COUPLING  BAND  PER  STANOARO  SPECIFICATION  709  02  CMP 
FOR  RCP  END  TREATMENT.   SEE  DTL.   OWC.   NO.   603-26  FOR  CONNECTION. 

21  THE  TWO  19  mm  CHANNELS  MAT  BE  ELIMINATED  FROM  THE  CULVERT  END 
TREATMENT  IF! 

A.  THE  CULVERT  IS  FABRICATED  WITH  12  CAGE  12.6  mm  THICKJ  MATERIAL. 

B.  HALF  CIRCLE  NOTCHES  ARE  CUT  IN  THE  CULVERT  FOR  THE  STEEL  PIPE 
WITH  CONTINUOUS  WELD  OF  THE  PERIPHERY  IN  CONTACT  PROVIDED. 

C.  ALL  WELDS  AND  OTHER  NON-GALVANIZED  PARTS  ARE  PAINTED  IN 
ACCORDANCE  WITH  STANDARD  SPECIFICATIONS  SECTION  710. 

31  CONNECTIONS  MADE  PER  OTL.    DWG.    NO.    603-26  REQUIRE  PIPE  LENGTHS  H 
AND  J  TO  BE  INCREASED  BY  76  mm. 


OETAILLD  DRAWING 

REFERENCE                OWG.  NO. 
STANDARD  SPEC.                   rni.    1  a 
SECTION  603,  709.  7iO           ^^-^    '  ^ 

CMP  ROAD  APPROACH 

CULVERT  END  TREATMENT 

(RACET  ) 

immi  umess  OTHEfmisc  motco. 

EFFECrivEi  AUGUST  I9S9 

^W^^^  ktJuuNn  ufPA/rn^t/ri  I/our  AM* 

2891 


'52. 


4  SPACES  AT  584 


T?3 


133 


45T 


133 


PLAN  VIEW 


oos 


305 


530  >.  380 
CSPA 


CONN. 


EXISItNC  OR  NEW 
CSP  OR  CSPA 


-64  N  64  K  S.  4  CALV. 
STRUCTURAL  TUBINC  CfiOSS-P'PE 
PER  ASTM  A  SOO  GRADE  6 


DETAIL  A 


279 


566 


ELEVATION 


NOTE! 

PAINT  ALL  EXPOSED  METAL  PARTS  *ITH  ONE  COAT  OF  ZINC 
RICH  PAINT  AND  TWO  COATS  OF  ALUMINUM  PAINT  ACCORDING 
TO  STANDARD  SPECIFICATION  SECTION  710. 


All.  OaXMSVItS  JM£  WAlOCfTfAS 
(mm)  UMUSS  OTM£fflHS£  MOTEO. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION   603.  TOB,  710 


DWG.  NO. 
603- 1 7 


PRECAST  MEDIAN  U-TURN 
CROSS  DRAIN  AND  CONC. 
BEVELED  END 


EFFECTIVE:  AUGUST  1999 


EXISTING  GROUND 


TRENCH 
WIDTH 


DEPTH  :  "X" 
(SEE  NOTES  A 


T5  ISEE  NOTE 


HOUGH  EXCAVATION  FOR 
BEDDING  BLANKET 


305  WIN. 


BEDDING  BLANKET 
ISEE  NOTE  B) 


EXISTING  GROUND 


I-   PIPE   INSTALLATION  AND  BEDDING 

(CLASS  C.  MODIFIED! 


DEPTH  :  "X"  +  75 
ISEE  NOTES  A  &  Dl 


305  MIN.   THICKNESS.   OR  AS 
DIRECTED  BY  THE  ENGINEER, 
LIGHTLT  AND  UN(FORW-Y 
COW  ACTED  " 


SlOE  FILL 
ISEE  NOTE  CI 


NOTE:      THE  PROJECTION 
RATIO  FOR  POSITIVE 
EieANKUENT  INSTALLATIONS 
EQUALS  THE  VERTICAL 
DISTANCE  BETWEEN  THE 
TOP  OF  THE  PIPE  AND  THE 
NATURAL  GROUND  SURFACE 
DIVIDED  BY  THE  OUTSIDE 
VERTICAL  HEIGHT  OF  THE 
PIPE. 


•'//AW 


StLTY  LOAM  OB  SANO.  SHAPED  TO  FIT 
BOTTOM  or    PIPE   AND   THEN  COlrf'ACTEO 

AT  HAUNCHES  AND  SIOES  OF  PIPE 


2-ROCK 


DEPTH  i  "X"  *  TS 
(SEE  NOTES  A  &  Dl 


305  UIN.  THICKNESS. 
OR  AS  DIRECTED  BY 
THE  ENGINEER  


SlOE  FILL 
CSEE  NOTE  C) 


'    ,  .       ■ .                              ;i ...  .  ;  - 

i  

> 

c 

! 

t 

75  (SEE 
NOTE  61  I 

'  .  ■    ' .       .■  GRANULAR   F  ILL    ■    .  . 

  w*.v.\vjm>'  '•  -wm 

0  *  1220  TO  30 
OR  AS  DIRECTED  BY  THE  ENGINEER 

■LOOSE  GRANULAR  FILL.  SHAPED  TO  FIT 
BOTTOM  OF  PIPE  AND  THEN  COhFACTEO 
AT  HAUNCHES  AND  SIDES  OF  PIPE 


3-FQUNDATION  STABILIZATION 


NOTES! 

IA1  FOR  STRUCTURAL  PLATE  PIPE.   THE  LENGTH  OF  BEOOiNC  ARC  NEED  NOT 
EXCEED  WIDTH  OF  BOTTOM  PLATE. 

(Bl  SHAPE  BEDDING  BLANKET  Of  SILTY  LOAM  OR  SAND  TO  FIT  BOTTOM  OF  PIPE. 
THE  MINIMUM  THICKNESS  BEFORE  PLACING  PIPE  IS  75  mm. 

IC)  COMPACT  SIDE  FILL  IN  155  mm  LAYERS  TO  DENSITY  SPECIFIED  FOR  ADJACENT 
EMBANKMENT.     SEE  SECTION  203.03.  3  OF  THE  STANOAHO  SPECIFICATIONS 
FOR  THE  DENSITY  REQUIREMENTS. 


ID  I  SEE  DTL.  DWG.  NO. 
CULVERTS  AND  DTL. 
ICTAL  CULVERTS. 


603*08  AND  60J-32  FOR  *X'  DIMENSIONS  ON  CONCRETE 
DWG.  NO.   603'>0  AND  603-34  FOR  'X'  DIMENSIONS  ON 


ALL  DMKMSOMS  AHE  MlLM^EftS 
(ami  UKLESS  OrHfATJSf  KOTCO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  207.  603.701 


owe.  NO. 
&03-  18 


CSP  AND  SSPP 
CULVERT  BEODlNC 


EFFECTIVE:  AUGUST  1999 


lICNTANA  0€P*f/tl£N'  \  UONTANA 
'OF  IR»N5P0RtAtm      \  CADO 


TYPES  OF   TRENCH  BEDDING 


NOTE:      THE  PROJECTION  RATIO  (P>  FOR 
POSITIVE  EMBANKMENT  INSTALLATIONS 
EQUALS  THE  VERTICAL  DISTANCE  BETWEEN 
THE  TOP  OF  THE  PiPE  AND  THE  NATURAL 
GROUND  SURFACE  DIVIDED  ST  THE  OUTSIDE 
VERTICAL  HEIGHT  OF  THE  PIPE. 


CLASS  A 
LOAD  FACTOR  :  3. 0 


CLASS  B 
LOAD  FACTOR  =  1.9 


■TOP  OF  £M0ANHh€NT 


EXCAVATE   ANO  flEF  ILL 

HUM  LOOSE  COhPRESSIBLE 
BACKFILL   V  8c 


CLASS  C 
LOAD  f ACTOR  =  1.5 


WHICHEVER  IS  LESS 

CLASS  B-1 


NATJRAL 
GROUND 
LINE 


0.  2S8c 


0.25  INSIDE 
OIA.  MIN. 


CLASS  A 


TYPES  OF  EMBANKMENT  8EDD ING 


THOROUGHLY 
TAMPED 
EARTH 


EARTH 


0.  3Bc  MIN. 


0.  IBc  MIN. 


■SHAPED  TO  FIT  PIPE  IN  100 
mm  Fine  GRANULAR  MATERIAL 


ARC  SHAPED 
DEPRESSION 


TOP  OF  EMBANKMENT 


1.  25Bc  MIN 


P  6c  0. ITBc 

P  :  0.  9  MIN. 
WAX.  I 


CLASS  B 


305 


CLASS  C 


DESCRIPTION  OF  BEDDING  CLASSES 


CLASS  A  CONCRETE  GRADLF  flFnOlNG. 

THE  LOWER  PART  OF   THE  PIPE  EXTERIOR 
IS  BEODEO  IN  A  CONTINUOUS  CRADLE 
CONSTRUCTED  OF  1 3,  8  MPo  CONCRETE  OR 
BETTER.    HAVING  A  MINIUJM  THICKNESS 
UNDER  THE  PIPE  Of  ONE-FOURTH  THE 
NOMINAL   INSIDE  DIAMETER  ANO  EXTENDING 
UP  THE  SIDES  OF  THE  Pipe  FOR  A  HEIGHT 
EQUAL  TO  ONE-FOURTH  OF  THE  OUTSIDE 
DIAMETER.      THE  CRADLE  HAS  A  MINIMUM 
MiOTH  EQUAL  TO  THE  OuTSiDE  OiAhtTER 
OF  THE  PIPE  PLUS  205  mm,   ANO  IS 
CONSTRUCTED  MONQLITHICALLY  WITHOUT 
HORIZONTAL  CONSTRUCTION  JOINTS. 


CL^SS  B  BEPIJINC 

in   THIS  Class  of  beddinc  FOR 

EMBANKKCNT  CONDITIONS   IS  APPLICABLE  ONLY 
WHEN  The  PROJECTION  RATIO  IS  0.7  ANO 
LESS.     THE  PIPE  IS  BEDOEO  CAREFULLY  ON 
FINE  GRANULAR  MATERIALS  OVER  AN  EARTH 
FOUNDATION.    ACCURATELY  SHAPED  BY  MEANS 
OF   A   TEMPLATE    TO  FiT    THE    LOWER  PART  QF 
THE  PIPE  EXTERIOR  FQR  AT  LEAST   1 0>:  OF 
THE  CULVERT  OVERALL  HEIGHT.  THEN 
COMPACTABlE  SOIL  MATERIAL   IS  RAMMED  AND 
TAMPED  IN  LAYERS  NOT  MORE  THAN  155  mm 
THICK  AROUND  THE  PIPE  FQR  Th£  REMAINDER 
OF   THE  LOWER  20V.  OF   ITS  HEtCHT,  BACK- 
FILLING IS  COMPLETED  TO  THE  TOP  OF  THE 
Pipe.    CONFORMING  WIlM  The  APPLICABLE 

provisions  of  the  standard  specifications. 

(21   for  trench  conditions.  the  culvert 
is  placed  as  described  in  bui  except 
that  the  earth  foundation  is  shaped  to 
Fit  The  lOwer  Part  qf  the  culvERT 
exterior  for  a  widim  of  at  least  60z  of 
the  culvert  breadth.    then  the  remainder 
of  the  culvert  is  entirely  surrounded  to 
a  height  of  at  least  305  mm  above  its 
top  with  granular  material  placed  sy 
hand  to  fill  all  spaces  under  and 

ADJACENT  10  THE  CULVERT.     ThE  Fill  IS 
TAMPED  THOROUGHLY  ON  EACH  SIDE  AND  UNDER 
THE  CULVERT  AS  FAR  AS  PRACTICAL  IN  LAYERS 
NOT  TO  EXCEED  155  mm  IN  THICKNESS. 


CLASS  fl-l  BEPQINC 

IN  THIS  TYPE  OF   INSTALLATION,  SOMETIMES 
CALLED  THE   IMPERFECT  TRENCH  fcETHOO. 
THE  PIPE  CULVERT  IS  FiRST  INSTALLED  IN 
ACCORDANCE  WITH  THE  REOUIREMENIS  OF 
B(2I.     THEN  THE  FILL  IS  COMPACTED  AT 
EACH  SIDE  OF   THE  PIPE  FQR  A  LATERAL 
DISTANCE  EQUAL  TO  TWICE  THE  OUTSIDE 
DIAMETER  OR  3660  mm,   WHICHEVER  IS  LESS. 
ANO  CARRIED  UP  TO  AN  ELEVATION  ABOVE 
THE  TOP  OF  THE  PIPE  EQUAL  TO  THE  OUTSIDE 
DIAMETER  OF  THE  PIPE  PLUS  305  mm. 
NEXT  A  TRENCH  IS  DUG  EQUAL   IN  WIDTH  TO 
THE  OUTSIDE  DIAftTER  OF   THE  PIPE   IN  THE 
FILL  DIRECTLY  OVER  THE  CULVERT,   DOWN  TQ 
AN  ELEVATION  305  mm  ABOVE  THE  TOP  OF 
THE  PIPE.      CARE   IS  EXERCISED  TO  KEEP  THE 
SIDES  AS  VERTICAL  AS  POSSIBLE.  AFTER 
THE  TRENCH  IS  EXCAVATED.    IT  IS  REF1LLLE0 
WITH  LOOSE,   HIGHLY  COMPRESSIBLE  SOIL 
MATERIAL.      STRAW,    HAY,    LEAVES.    BRUSH  OR 
SAWDUST  MAY  BE  USED  TQ  FILL  THE  LOWER 
ONE-FOURTH  TO  ONE-THIRD  OF  THE  TRENCH 
'N  ORDER  TO  INSURE  hiCh  COMPRESSIBILITY  QF 
THE  BACKFILL.      THIS  BACKFILL  OF  STRAW. 
HAT,    ETC.    MAY  NOT  BE  CARRIED  CLOSER 
Than  3050  mm  TQ  ThE  OuTSiOE  SlQPE 
OF  THE  FILL:   THE  OUTSIDE  3050  mm  IS 
CDfcPOSEO  OF  IMPERVIOUS  MATERIAL, 
THOROUGHLY  COMPACTED.      AFTER  THE 
BACKFILL  IS  COMPLETED,    THE  BALANCE  QF 
THE  FILL   IS  CONSTRUCTED  B1  NORMAL 
IffTHODS  UP  TO  THE  FINISHED  GRADE  OF 

EMBANKMENT. 

CLASS  c  flfnniNn 

FOR  PROJECTING  EWANKMEnT  CULVERTS, 
THIS  METHOD  OF  BEDDING  IS  WITH  'QROiNAftV 
CARE  IN  AN  EARTH  FOUNDATION  SHAPED  IN 
The  FORM  OF  AN  ARC  TQ  F IT  THE  LOWER 
PART  OF  THE  CULVERT  EXTERIOR  WITH 
REASONABLE  CLOSENESS  FOR  AT  LEAST  10/. 
OF  ITS  OVERALL  HEIGHT.     THE  REMAINDER 
OF  PIPE  IS  SURROUNDED  BY  MATERIAL 
PLACED  BY  HAND  TOOLS  TO  COMPLETELY 
FILL  ALL  SPACES  UNDER  AND  ADJACENT  TO 
THE  PIPE.      THEN  BACKFILLING  IS  COIrf'LETEO 


TO  THE  TOP  AS  SPECIFIED  IN  THE  STANDARD 
SPECIFICATIONS.      IF  THE  CULVERT  IS 
PLACED  ON  ROCK  FOUNDATIONS.  PROJECTING 
EMBANKMENT  CULVERT  PIPES  ARE  BEDDED 
ON  AN  EARTH  CUSHION  HAVING  A  MINIMUM 
ALLOWABLE  THICKNESS  OF  305  mm  t  WITH 
THE  EARTH  FOUNDATION  CAREFULLY  SHAPED 
AND  FILLED  AROUND  THE  CULVERT  THE  SAME 
AS  ORDINARY  PROJECTING  EMBANKMENT 
BEDDING  ON  AN  EARTH  FOUNDATION. 

GLASS  C- 1  BEQDINC 

THE  Pipe  is  INSTALLED  IN  ACCORDANCE  WITH 
CLASS  C  BEDDING.  USING  THE  IMPERFECT 
TRENCH  METHOD  AS  DESCRIBED  UNDER  CLASS 
8-1  BEDDING. 

WHEN  NATURAL  GROUND  MATERIAL  SlWJLATES 
BEDDINC  MATERIAL.    NO  SPECIAL  BEDDING 
MATERIAL  NEED  BE  USED.     CLASS  C  BEDDING 
IS  USED  UNLESS  OTHERWISE  NOTED  ON  THE 
PLANS. 

COMPACTION 

ALL  FOUNDATIONS  REQUIRE  COMPACTION. 


ALL  OaiEIISOIIS  *fi£  IIH.LaKTEK 
I  mi  I  UKLCSS  OTKfanS£  MOTEO. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION   20T.  603,  701 


DWG.  NO. 
603-20 


RCP 

CULVERT  BEDDING 


EFFECT  IVEi^^'^lJST  1999 


'  0^  fH»NSP0R7AJIQN      \  CAOD  \ 


°D  ' 

APPflOX,  DIA- 
GASK(T  MAIL. 

LENGTH 
QF  JOINT 

J 

Dl 

02 

L2 

L  1 

iWALL'B"  I 

L  I 

(WALL'C" ) 

XI 

X2 

V  1 

Y2 

rz 

300 

1 6.  67 

92.  08 

386. 66 

^AQ  a  1 

1  7  1  nci 

77  7\ 

'  *  3  ' 

7 

7  QC 

'  .  33 

J  '  3 

16  67 

?c.  "JO 

•<  1  J.  JO 

H  1  O.  J  ' 

■  f  \Jw  D3 

T  C7 

(  -  3  ' 

7 

C*  C^ 

7.  95 

4  50 

1  6.  67 

92  06 

561  23 

564  03 

}  t.  ' . 

7^  ACS 

77  7\ 

1  ^7 
1  .  3  < 

£,  £3 

1          P  ' 

9?  J  '    J J 

1  W 
1  JJ- 

Af\ 

££w  £j 

1.3' 

7 

£.  £J 

'-  33 

600 

T  6  67 

9B  1 3 

7  35  9 T 

7  39  11 

1  \^  7A 

t  3.  ""U 

77    7  1 

\     ^  7 

'  -  3  ' 

7  7Q 

7.  95 

675 

t6.  67 

101 . 60 

324. 89 

62 B  2 A 

\  7Q 

6S  B5 

50  80 

25  40 

22  23 

r  -  3  ' 

7  7<t 
£-  f  3 

'  .  33 

■  J  V 

16.  67 

101.  60 

9  1  3  79 

9 1  7  M 

1 J9 -    f V 

D  J  .  0  3 

3V.  oW 

9C  At\ 
C  3-  ^  V 

77 

1     ^  7 

7  7Q 

7  QC 

33 

825 

16.  67 

101. 78 

'  00?.  69 

1 006.  25 

146.  05 

73.  03 

53.  98 

25.  40 

22-  23 

1 ,  57 

2-  29 

7.  95 

16.  67 

101.  76 

T  I^Q  1  ^4 

1  K/J  1  .  JJ 

1  nQ  Q   f  ^ 

■  U3  J.    I  J 

1  ^7  At\ 
'  DC .  "fv 

1  J-  jO 

7^  Af\ 

77  7% 

1  '^7 
1.3* 

7  50 

7 

1 050 

19.05     j     117. A8 

1 271. 65 

1  7  1  45 

3Jr  CD 

*  V»  CU 

J     ■  □ 

7<<  Af\ 

1 

It  %\i 

3#  33 

1  CUV 

19.05     1  120,65 

\  jiAa  it) 
'  *•  mO.  jo 

1            1  ^ 

1  f\A  7n 

7  7 

JU.   >  Q 

7^  Af\ 

1  7^ 

J-  CO 

9.55 

1  350 

19.  05 

127. 00 

1  D Uu.  ja 

S2  08 

7  3 

30  1  6 

1 

£fj 

J- 

1  500 

19.  05 

127. 00 

1  T52.  78 

1  757'  AS 

1  SO  50 

79  38 

60  33 

30  T  6 

7^  ACS 

1  7rt 

t  7R 

J-  £0 

20.  6fl 

127.  00 

1  Q^lQ 

1  Jvj'  oO 

1  SO.  50 

Oj.  D  j 

7^  A(\ 
£j-  1W 

J,  CD 

■J.  33 

1  BOO 

20.  64 

133. 35 

mil 
201 i. 

20 16,76 

30.  16 

3  K  75 

2.  36 

4.  83 

9.  55 

T  950 

20.  6fl 

133. 35 

2  1  90.  75 

2 1 94,  56 

30.  t6 

31.75 

2.  36 

4.  83 

9  5g 

2100 

20.  61 

133. 35 

2321.  10 

2327. 91 

30,  T$ 

3K  75 

2.  36 

4.  83 

9.  55 

2250 

20.  61 

133.  35 

2182. 65 

2486. 66 

30.  16 

31.  75 

2,  36 

4.  83 

9-  55 

2400 

20.  61 

133.  35 

2617. 95 

26SI.  76 

30.  16 

31.  75 

2.  36 

4.  83 

9,  55 

2550 

20.  61 

133.  35 

2813.  05 

26)6.  66 

30.  16 

31.  75 

2,  36 

4.  83 

9.  55 

2700 

20.  61 

133.  35 

29T8. 15 

298).  96 

30.  16 

31,  75 

2.  36 

4.  83 

9.  55 

1800  DIA.    PIPES  AND  LARGER 


1650  DIA.    PIPES  AND  SMALLER 


ii 


12 


XI  -H  — 


X2 


Dl 


T 


WALL 


D2 


TAPER  r  50 
FOR  SNUG  FIT 


WALL 


NOTES: 

TYPICAL  FOR  STORM  DRAIN  ANO 
IRRIGATION  APPLICATIONS  IFQR 
HEADS  UP  TO  6.  I  ml. 

USE  RUBBER  CASKETS  THAT  MEET 
THE  REQUIREMENTS  QF  STANDARD 
SPECIFICATION  707.02.  1. 


ALL  OMenSOKS  AK  VdWCTfAS 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION   603.  707.  708 


owe.  NO. 
603-22 


WATER  TIGHT  JOINT  FOR 
REINFORCED  CONCRETE  PIPE 


EFFECTIVE-  AUGUST  1999 


^l£NTAN*  D£PARII£NT  ^QHTAnT^ 

^ or  rPANSPORTATm     \  capo  \ 


DIA. 
D 

xsec. 

WATFR  ARFA 

im"  1 

rr.  PER 
m  OF  Pipe 
IKg) 

T  • 

MIN.  WALL 
THICKNESS 

J 

LENGTH  OF 
JOINT 

A   (MOMII^AL  1 

2 

0 1 

D2 

D3 

04 

300 

0.  073 

136.  9 

SO.  8 

44.  45 

4.  76 

336. 55 

346.  08 

352.  43 

361.95 

3T5 

0.  M  4 

189.  0 

57.  2 

50.  60 

4.  76 

419. 10 

428. 63 

438. 15 

447.  68 

450 

0.  164 

250.  0 

63.  5 

57.  15 

4.  76 

498. 48 

508.  00 

517. 53 

527.  05 

S2S 

0.  223 

318.  5 

69.  9 

63.  50 

4.  76 

581.  03 

590.  55 

603.  25 

612. 78 

BOO 

0.  292 

394.  4 

76.  2 

69.  85 

4.  76 

660.  40 

669. 93 

685. 80 

695.  33 

675 

0.  369 

479.  2 

82.  6 

76.  20 

4.  76 

742.  95 

T52.  48 

T68.  35 

777.  66 

750 

0.  456 

571.  5 

88.  9 

82.  55 

4.  76 

822.  33 

831. 85 

850.  90 

860.  43 

B?5 

0.  552 

672.  6 

95.  3 

88.  90 

6.  35 

901.  70 

914. 40 

933. 45 

946.  15 

900 

0.  657 

779.  e 

101.  6 

95.  25 

6.  35 

984. 25 

996.  95 

1016.  00 

10?B.  70 

lOSO 

0.  S94 

1019.  4 

I  14.  3 

101.  60 

6.  35 

1  146.  16 

1  152.  53 

1181.  10 

1  193.  60 

1200 

t.  167 

1290.  2 

127.  0 

107.  95 

6.  35 

1308. 10 

1320. 80 

1346. 20 

1358.  90 

1350 

1  .  478 

1592.  3 

1  39.  7 

1  14, 30 

6.  35 

1470. 03 

1482.  73 

1508.  13 

1520.  83 

1500 

1.  824 

192B.  7 

152.  4 

127. 00 

6.  35 

1631.  95 

1644.  65 

1676.  40 

1689.  10 

1650 

2.  207 

2294.  7 

165.  1 

139. 70 

6.  35 

1793. 88 

IBOe.  58 

1841.50 

1854. 20 

1B00 

2.  627 

2693.  6 

1T7.  e 

152- 40 

6.  35 

1955.80 

1968. 50 

2006.  60 

2019.  30 

1950 

3.  083 

3122.  2 

190.  5 

165. 10 

6.  35 

2117. 73 

2130. 43 

2174. 88 

2192. 87 

2100 

3.  575 

3586.  5 

203.  2 

177.  80 

6.  35 

2279. 65 

2292. 35 

2339. 98 

2352.  68 

2250 

4.  104 

4077.  6 

215.  9 

177.  80 

6.35 

2432.05 

2444. 75 

2492, 38 

2505.  08 

24  00 

4.  670 

4390.  1 

228.  6 

177.  80 

6.  35 

2593.98 

2606.  68 

2654. 30 

2667.  00 

2550 

5.  272 

4576.  1 

24  1.  3 

190.  50 

6.  35 

2768.60 

2781.  30 

2832.  10 

2844. 80 

2700 

5.  910 

S759.  2 

254.0 

190. 50 

6.  35 

2933. 70 

2946.  40 

2997.  20 

3009. 90 

*ALL  "B"  THICKNESS 


r 


LAYING  LENGTH 


25  COVEH 


DOUBLE  LINE 
REINFOFICEM£MT 


TYPICAL   LONGITUDINAL  SECTION 
900  OlAkCTER  PIPES  AND  LARGER 


SECTION  A-A 


r 


LAYING  LENGTH 


TYPICAL  LONGITUDINAL  SECTION 
825  OiAKTER  PIPES  AND  SmALLCR 


SINGLE  LINE 
RElNFORCEhCNT 


SECTION  B-B 


NOTES! 


TONGUE 
END 


GROOVE 
END 


03 


01 


02 


04 


 ALTERNATE  BELL  TYPE  END 

JOINT  DETAII 


TOLERANCES  IN  Oll*NSIONS  IN  ACCORDANCE 
WITH  AASHTO  U  1 70U. 

Typical   for  DRAINAGE  APPLICATIONS. 


WELDED 


WIRED 


REINFORCING   AT  ENDS  OF  PIPE 


Alt.  OaCirSO«S  M£  im.LMCTERS 
Immi  UMLESS  OTHE/miSe  lOTCO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  603.708 


DWG.  NO. 
603-24 


REINFORCED  CONCRETE 
PIPE  JOINT 


EFFECTIVE:  *LJCUST  i999 


'  UONTAN*  DfPAPflfNT  {UOHTANA 
'Of  ritANSPORTATON  \cADD 


mi  BARS  AT 
APPRDX.    230  0.  C. 


I:  1  CKAhFER 


150 


It13  BARS  AT 
APPROic.   230  0.  C. 


I 


150 


150 


150 


610 


305 


305 


w 


ttl3  BARS  AT 
230  O.C. 


RCP 
TO 
RCP 


RCP 
TO 
CPJP 


SECTION  A-A 


CONNECTION  DETAILS 


CLASS  "OO" 

CONCRETE 

OR  EQUAL — V  r*^A 


t  PIPE  


>    -  \ 

^  V 

a?_  -h- 

-  ^  o 

1 

305  U1N. 

610  MIN. 

1 
1 

■weld  longitudinal  and  transverse 
reinforcing  steel  or  lap  20  bar 
Diameters  at  splices 


TYPICAL   FIELD  CAST   CONCRETE  BEND 


lam  I  UMICSS  OTHEftmrSE  HOTECl 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION    603.  708 


DWG.  NO. 
603-26 


TYPICAL   FIELD  CAST 
CONCRETE  CONNECTIONS 


EFFECTIVE-  AUGUST  1999 


lor  IRANSPWAIION      \  CAOD 


Frame  left  blank 


NOTEr  DASHED  ARROWS  DENOTE 
DIRECTION  or  WATER  FLOW. 


■FINISHED 

SHOULDER 


SLOPE  FROM  EDGE  OF 
PAVEMENT  AT    1 OZ ■ 


A 


1.  905  iti 


PLAN  VIEW  OF  INLET 


J 00  cir 


FINISHED  SHOULDER 


300  MIN. 


APPflOX.    1.0  CUBIC  METERS  TYPE  3  BANK 
PROTECTION   TO  BE   PLACED   IN  A  MANNER 
BEST  SUITED  TO  FIT  EXISTING  CONDITIONS 


OUTLET  DETAIL 


SECTION  A-A 


NOTES! 

CORRUGATION  MAY  SE  EITHER  ANNULAR  OR  HELICAL. 
8EN0  ON  EieOK  [81  IS  AS  SHOWN  UNLESS  OTHERWISE 
SPECIFIED  IN  THE  PLANS  OR  flr  tmE  ENGINEER. 

»  INCLUDED  WITH  ROADWAY  QUANTITIES. 


DETAILED 

DRAWINC 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

603-28 

SECTION  t03 

EMBANKMENT 

PROTECTOR 

EFFECTIVE;  AUGUST    I  999 

'yONTANA  OLP»Hfl£NT  \MQHT Mk 
'Of  IRAHSPORTAtOU      \  CkDD 


300 


-  BIJ  8ARS  CONTINUOUS 
FOn  LENGTH  OF  SLOPE 
COLLAR   (EXTEND  mi  BARS 
^50  INTO  CUTOFF  *ALL) 


600 


M20  «  152  ANCHOR  BOLTS  AT 
155  CENTERS  FOR  LENGTH  OF 
CONCRETE  SLOPE  COLLAR 


^  HI3  STIRRUPS  AT  450  0.  C. 

•-50  MIN,    COVER  (TYPICAL) 


NOTE! 

SEE  OTL.  Owe,  NO.  55?-00 
FOR  ANCHOR  BOLT  DETAILS. 


M20  ANCHOR  BOLTS  AT 
APPROX.    455  CENTERS  FOR 
LENGTH  OF  CONCRETE  SLOPE 
COLLAR  (TYPICAL)  


OrAMETER 


200-^ 


NOTESi 

DESIGNATE  THESE  STRUCTURES.    IN  PLANS  AND  PROPOSAL.   AS  'VEHICULAR  UNDERPASS 
CONFORM  MATERIALS.    INSTALLATION.    ANO  OTHER  PROVISIONS  TO  THE  STANDARD 
SPECIFICATIONS.     USE  THE  TERM  "VEHICULAR  UNDERPASS.'  RECAROlESS  OF  THE  USE 
OR  PURPOSE  OF  THE  STRUCTURE. 

PROVIDE  END  TREATMENT  FOR  all  VEHICULAR  UNDERPASSES  INCLUDING  CUTOFF  WALLS 
BACKFILL  RETAINING  WALLS  AND  CONCRETE  SLOPE  COLLARS. 

PROVIDE  SURFACING  FOR  THE  INSIDE  OF  THE  STRUCTURE.    CROSS-SLOPED  TO  ALLOW 
A  DRAINAGE  COURSE  ALONG  ONE  SIDE. 

FOR  PLATE  THICKNESS  SEE  ROAD  DESIGN  MANUAL  FILL  HEIGHT  TABLES. 

USE  CLASS  -OO*  CONCRETE  OR  EQUAL. 

SEE  DTL.   DUG.  NO.   55?-08  FOR  QUANTITIES. 


SECTION  C-C 


ELEVATION 


SECTION  A-A 


DEPTH  OF  SURFACING  * 

MATERIAL 

ALTERNATE  'A- 

ALTERNATE  "B" 

PL.    MIX  SURF. 
CR.    TOP  SURF. 
CR.  BASE  OR  SELECT  SURF. 

60 
SAL. 

60 
60 
BAL. 

DIAMETER 

A 

im  J 

6 
(ml 

C 

(mi 

V 

(ml 

X 

Im ) 

•  D 

BACKFILL 
RETAINER 
(m'  1 

CONCRETE 
COLLAR 
(m'  1 

2400 

1.2 

1.2 

2.  0T8 

200 

0.  600 

173 

0.  03 

0.  50 

3000 

2.  1 

2.  1 

2.  142 

1.  500 

0.  750 

44  1 

0.  13 

0.  63 

3.825  m 

3.  0 

2,  4 

2.683 

1.  916 

0.  957 

750 

0.  32 

0.  80 

4.  135  m 

3.  0 

2.  4 

3.  114 

2.07  1 

1.  035 

669 

0.  28 

0.  87 

4.  755  m 

3.  6 

3.  0 

3.  407 

2,  3er 

1.  190 

848 

0.  41 

1.  00 

4. 910  m 

3.  6 

3.  0 

3.622 

2.  459 

1.  229 

809 

0.  H 

1.  03 

5.  220  m 

3.  6 

3.  0 

4.  035 

2.  613 

I.  307 

744 

0.  38 

1.  10 

5.  530  m 

3.  6 

3.  0 

4.  431 

2.  7T0 

1.  384 

690 

0.  35 

1.16 

S.  840  m 

4.  8 

3.  6 

3.  975 

2.  924 

1.  462 

1279 

0.  87 

1.23 

6.  ISO  m 

0.  8 

3.  6 

4.  428 

3.  079 

1.  540 

1  t  76 

0.  80 

1.  29 

c 

URFACING  QUANTITIES  PER  METER  FOR  DEPTH     "D"  * 

ALTERNATE  "A" 

ALTERNATE  '8" 

m>  SUF 

if  ACING 

TONS  SURFACING         1           m*  SURFACING 

TONS  BIT.  MATl. 

DIAMETER 

CRUSHED 
TOP  SUHF. 

CR,  BASE  on 

SEL.  SURF. 

COVER 
MATERIAL 

Plant 

MIX 

CRUSHED 
TOP  SURF. 

CR.  BASE  OR 
SEL.  SURF. 

Plant 

MIX 

PRihC 

SEAL 

2400 

0.  069 

0.  078 

0. 0175 

0.  158 

0.  053 

0.  025 

0.  0095 

0.  0015 

0.  0020 

3000 

0.  124 

0.  525 

0.  0299 

0.  284 

0.  1  16 

0.  409 

0.  0170 

0.  0029 

0.  0034 

3.825  m 

0.  161 

1.  423 

0.  04  29 

0.  4  1  4 

0.  ITS 

1.  248 

0.  0246 

0.  0042 

0.  004  9 

4. 135  m 

0,  16) 

1.  239 

0.  04  30 

0.  41  4 

0.  1  74 

1-065 

0.  0248 

0.  0042 

0.  0049 

4. 755  m 

0.  217 

1,  942 

0.  0513 

0.  496 

0.  210 

1.  T32 

0-  0298 

0.  0051 

0.  0059 

4.  910  m 

0.  217 

1,  839 

0.  05  t  4 

0.  496 

0.  210 

1.  629 

0.  0298 

0.  005  1 

0.  0059 

5. 220  m 

0,  217 

1.  665 

0.  05  1  4 

0.  4  96 

0,  209 

1.  456 

0.  0298 

0.  005 1 

0.  0059 

5.  530  (T 

0.  217 

1.  524 

0.  05  1  5 

0.  496 

0.  208 

1.316 

0.  0298 

0.  0050 

0.  0059 

5.  840  m 

0.  289 

4.  079 

0.  0681 

0.  661 

0.  264 

3.  795 

0.  0397 

0.  0068 

0.  0078 

6.  ISO  m 

0.  289 

3.  696 

0. 0681 

0.  661 

0.  283 

3.  4  13 

0.  0397 

0.  0068 

0.  0078 

1200 


ELEVATION 


BACKFILL   RETAINER  &  CUTOFF    WALL  DETAII 


BACKFILL  RETAINER 


152.  4  X  152.  4  .  wie,  7 
mm*  WIRE  MESH  


M?0  GALV.  ANCHOR 
80LTS  AT   455  0.  C. 


CR.  TOP  <r 
SURF. 


CR.  BASE  OR 
SEL.  SURF, 


BACKFILL  RETAINER 


152.  4  N  152  4  ).  WIS.  7 
mm'  WIRE  MESH 


SECTIOM  B-fl 

(ALTERNATE  -A" ) 


60  mm  PL. 
MIX  SURF. . 
SEAL  & 
COVER 


CR.  BASE  OR 
SEL.  SURF. 


SECTION  B-B 
(ALTERNATE  'B' 1 


NOTE: 

INCLUDE  CONCRETE  COLLAR 
HntN  SPECIFIED. 


uMi£$s  OTHemisL  nor  so. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC- 
SECTION  552.  603 


owe.  NO. 
603-30 


VEHICULAR  UNDERPASS  ANO 
BACKFILL  RETAINER 
&  CUTOFF   WALL  DETAIL 


EFFECTIVE^AUCUST  1999 


r  UM'iM  oePHprigMf  {your  AHA 
'Of  mAMSPOfAran    \  cadd 


DIA. 

X 

Im) 

V 

Im) 

H   (ml  FOR  BEVELS: 

AREA  "A" 
im'  )  » 

1.  5i  1 

2:  1 

CSP  75  X  25  OR  125  x  25  CORRUGATIONS 

1200 

0.  300 

0.  600 

0.  900 

1.  200 

0.  24 

1350 

0.  33B 

0.  674 

1.011 

[.  348 

0,  30 

1500 

0.  3TS 

0.  750 

1.  125 

1.  500 

0.  37 

1650 

0.  4  12 

0.  826 

t.  239 

1-652 

0.  44 

■  BOO 

0.  4S0 

0.  900 

1.  350 

1.  800 

0.  52 

1950 

0.  486 

0.  974 

1,  461 

1.  946 

0,  61 

2100 

0.  525 

1.  050 

t.  S75 

2.  100 

0.  70 

2250 

0.  563 

1.  124 

1.  686 

2.  246 

0.  61 

2400 

0.  BOO 

1.  200 

1.  600 

2.  400 

0.  92 

?S50 

0.637 

1.  276 

1.914 

2.  552 

1.  03 

2T0O 

0.  6T5 

1.  350 

2.  025 

2.  700 

1.  15 

2850 

0.  T12 

1.  426 

2.  139 

2.  852 

1.  26 

3000 

0.  750 

1.  500 

2.  250 

3.  000 

1.  42 

OIA. 

X 

Im  ) 

V 

Im) 

H  Im)  FOR  BEVELS: 

AREA  "A" 
im'  )  • 

1.5:  1 

2=  1 

SSPP  152  X  51  CORRUGATIONS 

3.  205 

0.  802 

1.  605 

2.  408 

3,  210 

1.  67 

3.  360 

0.  84  1 

1.  662 

2.  523 

3.  364 

1.  83 

3.  SIS 

0.  880 

I.  760 

2.  640 

3,  520 

2.  00 

3.  670 

0.  919 

1.  837 

2.  T56 

5.  674 

2.  17 

3.  625 

0.  957 

I.  9)6 

2.  674 

3.  B32 

2.36 

3.  980 

0.  996 

1.  993 

2-  990 

3.  986 

2.  55 

4,  135 

1.  035 

2.  071 

5.  107 

4.  142 

2.  74 

4.  290 

1.  0T4 

2.  148 

3.  222 

4.  296 

2.  95 

4.  445 

1.  1  t3 

2.  225 

3.  338 

4.  450 

3.  16 

4.  600 

1.  152 

2.  302 

3.  453 

4.  604 

3.  38 

4.  755 

1.  190 

2.  361 

3.572 

4.  762 

3.  61 

4.910 

1.  229 

2.  459 

3-  689 

4.  918 

3.  64 

5.  06S 

1.  266 

2.  536 

3.  804 

5.  072 

4.  09 

5.  220 

1.  307 

2.  613 

3.  920 

5.  226 

4.  34 

5.  375 

1.  346 

2.  690 

4.  035 

5.  380 

4.  59 

5.  530 

1.  364 

2.  770 

4.  155 

5-  540 

4.  86 

6.  685 

1.  423 

2.  847 

4.  271 

5.  694 

5.13 

5.  840 

1.  462 

2.  924 

4.  386 

5.  848 

5-  4  1 

5-  995 

1  ,  SO! 

3.  001 

4.  502 

6.  002 

69 

B.  150 

1.  540 

3.  079 

4.  619 

6.  158 

5.  99 

6.  305 

1.  576 

3.  158 

4.  737 

6.  316 

6.  29 

6.  460 

1.617 

3.  235 

4.  853 

6.  470 

6.  60 

•  AREA  "A-  ts  10  THE  MiODLE  OF  THE  CORRUGATIONS. 
n  NOUINAL  DIAMETER 


ALL  OaKMSOHS  A/IC  IIILLmeTERS 
(mmt  UMLESS  OTHEHmiS£  KOTEO. 


DETAILED  DRAWING 

REFERENCE 

DWG.  NO. 

STANOAHO  SPEC. 

603-32 

SECTION  603 

STEP 

BEVEL 

FOR 

CIRCULAR 

METAL 

CULVERT 

EFFECTIVE!  *UCUST  1999 

ItiONJM*  DeP*/>TltNr  [  1/0*7 AW4l 
'Of  rOANSPOSTATlIM      \caDD  \ 


subgraoe  width 


1200 


TOP  OF 

CORNER  PIATE 


ANCHOR  BOLTS 


V 


SEE  DTL.  owe.  NO.  SS2-00 
COVERING  CUTOFF  WALLS 


SPAN 

Im) 

RISE 
(m) 

X 

Im) 

V 

H  Im)  FOR  BEVELS: 

AREA 
*A" 

Im*  1 

1ml 

1.  5:  1 

2-  1 

2.  5:  1 

SSPPA   152  «  51   CORRUGATIONS  IKITH  457  CORNER  RADIUS 

1.  650 

1.  400 

0.  533 

0.  867 

1.  301 

1.  734 

2.  168 

0.  88 

1.  930 

1.  450 

0.  521 

0.  929 

1.  394 

1.  856 

2.  323 

0.  91 

2.  060 

1.  500 

0.  559 

0.  941 

1.412 

1.  682 

2.  353 

I.OI 

2.  130 

1.  550 

0.  544 

1.  006 

1.  509 

2.  012 

2.  515 

1.  04 

2.  210 

1.  600 

0.  526 

1.  072 

1.  606 

2.  144 

2.  680 

1.  06 

2.  340 

1.  650 

0.  569 

1.  081 

1.  622 

2.  162 

2.  703 

1.  18 

2.  410 

1.  700 

0.  551 

1.  149 

1.  724 

2.  298 

2.  B73 

1.  19 

2.  490 

1.  750 

0.  531 

1.219 

1.  629 

2.438 

I.  048 

1.21 

2.  620 

1.  800 

0.  577 

1.  223 

1.  835 

2.  446 

3.  058 

1.  34 

2.  690 

1.  850 

0.  556 

1.  294 

1 .  94  1 

2-  588 

3.  235 

1.  35 

2.  840 

1.910 

0.  605 

1.  305 

1.  958 

2.  610 

3.  263 

1.  50 

2.  900 

I.  960 

0.  582 

1.  378 

2.  067 

2.  756 

3.  445 

I.  50 

2.  970 

2.  010 

0.  556 

I.  454 

2.  181 

2.  908 

3.  635 

1.  50 

3.  120 

2.  060 

0.  610 

1,  450 

2.  175 

2.  900 

3.  625 

1.  66 

3-  250 

2.  MO 

0.  663 

1.447 

2.  171 

2.  B94 

3.  618 

1.  85 

3.  330 

2.  160 

0.  636 

1.  522 

2.  283 

3.  044 

3.  805 

1.  64 

3.  480 

2.  210 

0.  696 

1.514 

2.  271 

3.  028 

3.  785 

2.04 

3.  530 

2.  260 

0.  668 

1.  592 

2.  368 

3.  184 

3.  980 

2.  03 

3.  610 

2.  310 

0,  640 

1.  670 

2.  505 

3.  340 

4.  175 

2.  01 

3.  760 

2.  360 

0.  698 

1.  662 

2.  493 

3.  324 

4.  155 

2.  22 

3.  610 

2.  410 

0.  67  t 

1.  739 

2.  609 

3.  4  78 

4.  348 

2.  20 

3.  860 

2.  460 

0.  640 

1.  820 

2.  730 

3.  640 

4.  550 

2-  17 

3.  910 

2.  540 

0.  610 

1.  930 

2.  895 

3.  860 

4.  625 

2.  13 

4.  090 

2.  570 

0.  67  1 

r.  899 

2.  849 

3.  798 

4.  74B 

2.  37 

SSPP*  IS2  K  5f  CORRUGATIONS  WITH  7BT  CORNER  RADIUS 

4.  040 

2.  840 

1.  I8S 

1.  651 

2.  47T 

3.  302 

4.  128 

4.  25 

4.  110 

2.  900 

1,  ise 

1  .  742 

2.  613 

3.  484 

4.  355 

4,  21 

4.  270 

2.  950 

1.  219 

1.  731 

2.  597 

3.  462 

4.  328 

4.  56 

4.  320 

3.  000 

1.  ISS 

1.  842 

2.  763 

3.  664 

4.  605 

4.  42 

4.  390 

3.  050 

1.  128 

1.  922 

2.  8B3 

3.  844 

4.  805 

4.  40 

4.  550 

3.  100 

t.  219 

1.  661 

2.  622 

3.  762 

4.  703 

4.  87 

4.  670 

3.  150 

1.311 

1.  639 

2.  759 

3.  678 

4.  598 

5.  35 

4.  750 

3.  200 

1.  250 

1.  950 

2.  925 

3.  900 

4.  875 

5.  20 

4.  630 

3.  250 

1.  189 

2.  061 

3.  092 

4.  122 

5.  153 

5.  03 

4.  950 

3.  300 

1.  31  1 

1.  989 

2.  984 

3.  976 

4,  973 

5.  66 

5.  030 

3.  350 

1,  250 

2.  100 

3.  150 

4.  200 

5.  250 

5.  52 

5.  160 

3.  400 

1.  34  1 

2.  059 

3.  089 

4.116 

5.  148 

6.  02 

5.  230 

3.  450 

1.  3M 

2-  139 

3.  209 

4.  278 

5.  348 

6.  00 

5.  310 

3.  510 

1 .  250 

2.  260 

3.  390 

4.  520 

5-  650 

5.  62 

5.  460 

3.  560 

t.  31  1 

2.249 

3.  374 

4.  496 

5.  623 

6.  16 

5.  510 

3.  610 

1.  280 

2.  330 

3.  495 

4.  660 

5.  625 

6.  17 

5.  660 

3.  660 

1.  372 

2.  288 

3.  432 

4.  576 

6.  720 

6.  71 

5.  720 

3.  7t0 

1.311 

2.  399 

3.  599 

4.  798 

5.  996 

6.  51 

5.  870 

3.  760 

1.  402 

2.  358 

3.  537 

1.  716 

5.  895 

T.  06 

5.  940 

3.  810 

r.  341 

2.  469 

3.  704 

4.  938 

6.  173 

6.  88 

5.  990 

3.  860 

1.311 

2.  549 

3.  824 

5.  098 

6.  373 

6.  84 

6.  070 

3.  9tO 

1.  250 

2.  660 

3.  990 

5.  320 

6.  650 

6.  63 

6.  220 

3.  960 

1.34  1 

2.  619 

3,  929 

5.  238 

6.  548 

7.  21 

6.  270 

4.  010  1  1.311 

2.  699 

4.  049 

5.  396 

6.  746 

7.  17 

SPAN 

RISE 

X 

V 

H  Im)  FOR  BEVELS- 

AREA 

*  A" 

Im*  ) 

(m) 

<m) 

1.  5=  1 

2:  1 

2.  5!  1 

CSPA  75  ■  25  CORRUGATIONS   ISEE  NOTE  ®1 

1010 

790 

0.  330 

0.  460 

0,  690 

0,  920 

0.  29 

1  160 

920 

0.  395 

0,  525 

0.  766 

1.  050 

0.  40 

1340 

1050 

0.  385 

0.  665 

0.  998 

I.  330 

0.  38 

1520 

I  170 

0.  520 

0.  650 

0.975 

t.  300 

0.  es 

1670 

1300 

0.  5B0 

0.  720 

1.  090 

1.  440 

0.  80 

1850 

1400 

0.  640 

0.  760 

1.  140 

1.520 

0.  99 

2050 

ISOO 

0.  605 

0.  895 

1.  343 

1.  790 

1.  03 

2200 

1620 

0.  655 

0.  965 

t.  448 

t.  930 

1.  22 

2400 

1  720 

0.  705 

1.  015 

).  523 

2.  030 

t.  42 

2600 

1820 

0.  755 

1.  065 

1.  598 

2.  130 

1.  65 

2840 

1920 

0.  805 

1.115 

1.  673 

2.230 

t.  66 

2970 

2020 

0.  855 

1.  165 

) .  746 

2.  330 

2.  14 

3240 

2120 

0.  905 

1.215 

1.  823 

2.  430 

2.  40 

3470 

2220 

0.  955 

t.  265 

1.  898 

2.  530 

2.  69 

3600 

2320 

1.  005 

1.315 

1.  973 

2.  630 

2-  99 

CSP) 

>  68  ■  13  CORRUGATIONS  ISEE  NOTE®) 

1440 

970 

0.  330 

0.  640 

0.  960 

1.  280 

0.  4  1 

1620 

1  100 

0.  370 

0.  730 

1.  095 

1.  460 

0.  52 

1800 

1200 

0.  415 

0.  795 

t.  1  78 

1,  570 

0.  64 

1950 

1320 

0.  455 

0,  865 

1.  296 

1.  730 

0.  76 

2100 

1450 

0.  495 

0.  955 

1.  433 

1.910 

0.  89 

NOTES! 

BEVEL  TO  TOP  OF  CORNER  PLATE. 

PIPE  ENDS  ARE  SOUARE  (PERPENDICULAR 
TO  CENTERLINE  OF  PIPE)  AND  FILL  SLOPES 
ARE  WARPED  TO  ACCOUMOOaTE  ThE  SOUARE 
ENDS  UNLESS  SPECIFIED  OThERWRE  ON 
PLANS. 

®  TABULATED  VALUES  BASED  ON  NOMINAL  PIPE 
DIMENSIONS.  IN  PLACE  DIICNSIDNS  SUBJECT 
TO  TOLERANCES  LISTED  IN  CURRENT  aAShTD 
H  36M  AND  M  I96I.L 


lmt>  UMLCSS  OTHSmiSC  HOTED. 


DETAILED  DRAWING 

REFERENCE 

DWG. 

NO. 

STANDARD  SPEC- 

&03- 

SECIlON  603 

BEVEL 

ON  ARCH 

METAL 

CULVERT 

EFFECTIVE:  AUGUST 

1999 

\IM)NIAN»  OEP»Htt£Nt \UQHJMk 
Of  ttfANSPOR'fJION      \  CADO 


3)t   ISEE  NOTES) 


CSP 


BACKFILL  RETAINER 


CUTOFF  HALL 


SECTION  A-A 


DIAMETER 

X 
Iffl) 

•  D 

CLEAR 
RISE 
1ml 

H 

<mi 

W 

BACKFILL 
RETAINER 
(m»  1 

2100 

0.  S2h 

166 

1 .  9fl< 

1.  769 

1.  1 

0.  03 

22S0 

0.  S63 

Z.  006 

1.  761 

1.  4 

0.  05 

2flO0 

0.  600 

276 

?.  137 

1.  873 

1,  5 

0.  06 

SURFACING  QUANTITIES  PER  METER  FOR  DEPTH  "D"  » 

FULL  DEPTH 
GRAVEL 

60  mm  PMS  AND  REMAINING  DEPTH  CRAVEL 

i>'  SURF. 

TONS  SURF. 

m'  SURF. 

TONS  BIT,  MATERIAL 

DIAMETER 

CR.    TOP  SUHf. 

PLANT  MIX 

CR.    TOP  SURf. 

PLANT  MIX 

PRIME 

2100 

0.  131 

0.  144 

0.  068 

0.  0066 

0.  0013 

2250 

0.  253 

0.  IBB 

0.  1T1 

0.  01  1] 

0.  0018 

2400 

0.  291 

0.  201 

0.  203 

0.  0121 

0.  0020 

NOTES; 

UNLESS  OTHERWISE  SPECIFIED.  INSTALL  STOCKPASSES  WITH  CUTOFF  WALLS  AND 
BACKFILL  RETAINERS  AT  EACH  END.   CRAvEl  fiLL  AND  BEOOWC  MATERIAL. 

WHEN  SPECIFIED.    INSTALL  C0«inaTIOn  STOCKPASSES  AND  DRAINS  WiTm  CUTOFF 
WALLS.    BACKFILL  RETAINERS  AT  BOTH  ENDS.    CONCRETE  EDGE  PROTECTION  AT 
IcLl.'J'-T  c^il^.V  ".J^^""  WlPfiPAP  AT  THE  OUTLET  END.    BEOOINC  MATERIAL  AND 

SUHFACINCi    CROSS  SLOPE  ASPHALT  SURFACING  TD  ALLOW  DRAINAGE 
COURSE  ALONG  ONE  SiOE,      (SEE  OTl.  OWC.  NO.  6i3-t4  AND  613-06.  1 

UNLESS  OTHERWISE  SPECIFIED.  STEP  BEVEL  PIPE  ENDS  AT  A  I.  Si  I  SLOPE. 

SEE  FILL  HEIGHT  TABLES  FOR  THICKNESS  REOUIREIffNTS. 

SEE  DTL.  owe.  NO.   552-00.  603-30  AND  603-16. 


ALL  OWEWSOWS  AAf  VftaCTfAS 
Immt  UMLeSS  OTM£RgiS£  HOTID. 


Ol  I  a     L  J  OKAWING 


REFERENCE 
SIANDARO  SPEC. 
SECTION  603 


DWG.  NO. 
603-36 


CORRUGATED  STEEL 
PIPE  STOCKPASS 


EFFECTIVE^  *LJCUST  1999 


'.UONTAN*  OEPARJItNT  \uQHT  kHA 
'OF  rPANSPOOTATIOf/      \  CADD 


MEDIAN 
FLOW 


NOTE! 

WHEN  MEDIAN  INLET  COVER  IS  INSTALLED  OVER  PIPES  LARGER 
THAN  900  mm.   WITHOUT  ADEQUATE  COVER  TO  PERMIT  TmE  USE  OF 
TYPE   1    INSTALLATION,    PROVIDE  A  DETAIL  OF   THE  INSTALLATION 
IN  THE  PLANS. 


/\  


-V. 

/ 


■U.2 

e~  t - 


152.  4  — 


/ 

u 


t 


^1' 


SEE  DETAIL  1 
9M.  4 


1219. 2 


52.  4 


TiS2.  ■ 


ft  ^  2743.2 


J 


0  *  609.6 


,  -66,  68 
i  MEDIAN     \  ^-  \ 


63.  5 


3  MOOf         i  t 

n    50.  a 

9.5--jik 


600  CMP 


■H^*9.S 
600  fiCP 


152.  4 


SVWCTRtCAL 
AT  i 

SECTION  A-A 
TYPE  I 


PLAN  VIEW 
TYPICAL  FOR  TYPES  1,   2  AND  3 


CT5  K  9  Kg/m 


n  n 


:  \ 


v-----rt' 


V 
I 
f 


TYPE  3 


tt13  BARS  AT 
305  0.  C.  ^ 


"    '''    "  Q= 


1_!  ■_L«  ^    ^  L_i 


m3  HOOP 


1219.  2       1-  152.  4 


0  *  457.2 
MIN. 


50.6  SEAT 


WELD  PLUGS 
ON  PIPE  ENDS 


SECTION  A-A 

TYPE  2  HAS  I  PIPE  CONNECTION 
TYPE  3  HAS  2  PIPE  CONNECTIONS 


PETAIl  1 


95.  3 


152.  4 


255 


L 


C75  »  9  KO/m 


MAKE  ALLOWANCE  FOR 
CURVE  OF  CHANNEL 


50  OIA.  PIPE  DOUBLE 
EXTRA  STRONG 


101.6 


SEE  DETAIL  2 


M1&  X  12T  CALV. 
BOLTS  AND  NUTS 


DETAIL  2 


COVER  DETAIL 
TYPES  2  i  3 


CHAIE  AND  REINFORCING  STEEL  l«<gi  • 

TYPE 

CMP  AND  RCP 

600  mm 

750  mm 

900  "in 

1 

22.  T 

2 

38.  fi 

43.  1 

47.  6 

3 

36.  69 

43.  1  9 

47.  69 

CRATE 

74.  6 

63.  9 

95.  3 

CLASS  'DO"  CONG.    OR  EQUAL    (CUBIC  METERSI  • 

TYPE 

600  mm 

750  mm 

900  mm 

CUP 

RCP 

cw 

RCP 

CMP 

BCP 

1 

0.  31 

0.31 

2 

0.  76 

0.  76 

0.  64 

0.  76 

0.  92 

0.  84 

3 

0.  699 

0.  699 

0.  769 

0.  699 

0.  769 

0.  699 

QUANTITIES  ARE  FOR  ESTiP«TiNC  PURPOSES  ONLY, 

TYPE  3  IS  A  SPECIAL  CASE  TD  BE  FIGURED  FOR  THE  PARTICULAR  INSTALLATION. 


NOTE: 

PAINT  ALL  EXPOSED  METAL  PARTS  WITH  ONE  COAT  OF  ZINC  RICH 
PAINT  AND  TWO  COATS  OF  ALUMINUM  PAINT  IN  ACCORDANCE  WITH 
SECTION  710  OF   THE  STANDARD  SPECtF  ICAT  IONS. 


ALL  0JHf«SO«S  AAf  tfltMETfAS 
imm)  UKLE5S  OTMe/miSi  KOT£0. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  604 


DWG.  NO. 
604-00 


MEDIAN   INLET  COVER 


EFFECTIVE:  AUCuST  1999 


'.yONTANA  QEPAflIt£HI  \  UOHT  AHA\ 
'Of  TPANSPOfi'AnON      \  CADO 


152.  A 


MINIUJM  WEIGHT  rOR  TRAME  AND  LID  IS  180  kg. 
TOOL  RING  AND  COVER  TO  A  MACHINE  FIT, 


STANDARD  FRAME 
AND  LID  ■ 


PRECAST  REINFORCED 
CONCRETE  CONE. 
1219.2  10  609.  6  DiA. 


0.  5  OIA.  OF  PIPE 


SECTION  B-B 


ELEVATION 


TYPE    I  MANHQLF 


UPPER  PART  IS  A  CONE  TO  REDUCE  DIAMETER 
FROM  1219.2  mm  TO  609.6  mm.      CUT  BOTTOM 
OF  LOWER  SECTION  SQUARE  TO  FIT  BASE. 
CROUT  JOINT  BETVIEEN  BASE  AND  WALL,  A 
GROUT  CONSISTING  OF  ONE  PART  PORTLAND 
CEMENT  ANO  TWO  PARTS  APPROVED  SAND  MAY 
BE  USED:   AN  APPROVED  PflEMiXED  CROUT. 
AVAILABLE  COMMERCIALLY,  MAT  BE  USED, 

CONFORM  ALL  MANHOLE  CONSTRUCTION.  EXCEPT- 
ING FRAME.    LID.    AND  OASE.    TO  AASMTO  M  I99M. 
THIS  PROVIDES  THAT  REINFORCEMENT  MAY  BE 
MADE  OF   [l)  COLO  DRAWN  STEEL  WIRE-  AAShTO 
M  32M,    12)  STEEL  WIRE  FABRIC-   AASKTO  M  55M. 
OR   13  1  STEEL  BARS-   AASHTO  M  3IM. 

THE  CONSTRUCTION  AND  REINFORCEMENT  OF  THE 
8ASE  FOR  EACH  TYPE  MUST  BE  COMPATIBLE  WiTH 
THE  CONDITIONS  AND  THE  WEIGHT  OF  THE  SUPER- 
STRUCTURE.     AASHTO  M  I99M  PROVIDES  FOR  27.  6 
MPc  CONCRETE.      THE  MIX  CALLS  FOR  335  Kfl  OF 
CEMENT  PER  CUBIC  fcCTER.  REINFORCEMENT 
SHOWN  IS  ILLUSTRATIVE  ONLY.     SEE  AASHTO 
M  t99M. 

THE  ECCENTRIC  CONE  TRANSITION  WILL  BE  PER- 
MITTED WHEN  ITS  USE  WILL  BE  AS  GOOD  OR 
BETTER  THAN  THE  ONES  SHOWN.    OR  IF  IT  IS 
MORE  ADAPTABLE  TO  EXISTING  CONDITIONS. 

USE  MANHOLE  STEPS  THAT  ARE  METALLIC  ANO 
COATED  WITH  COPOLYMER  POLYPROPYLENE,  OR 
AN  APPROVED  eOUAL.      THE  MINIMUM  DESIGN  LIVE 
LOAD  FOR  A  SINGLE  CONCENTRATED  LOAD  iS 
I3S  Kfl. 


ADJUSTING  RING 
AS  NEEDED  ISEE 
OTL.    owe.  NO. 
621-001 


COVER  OIAKCTER 


STANDARD  FRAME 
AND  LID  > 


TYPE   3  MANHOLE  ROOF  SLAB 

PIPE 
OIA. 

SLAB 
OIA. 

T 

K 

BOTTOM 
BARS 

TOP 
BARS 

1200 

HT3.  2 

152.  * 

152.  A 

ai3  AT  ISO 

1350 

1651.  0 

203.  2 

152.  A 

itl3  AT  150 

1500 

1828. 8 

203.  2 

177.  8 

ttl3  AT  150 

BIO  AT  ISO 

I6S0 

2006.  6 

203.  2 

177.  e 

BIS  AT  ISO 

110  AT  150 

I  BOO 

2184.  4 

2D3.  2 

203,  2 

ar3  AT  ISO 

aiO  AT  ISO 

1950 

2362. 2 

203.  2 

203.  2 

mi  AT  100 

ttI3   AT  100 

2100 

2S40.  0 

203.  2 

228,  6 

HI  3  AT  100 

«I3   AT  100 

2250 

2T17. e 

203.  2 

228.6 

itl3   AT  100 

Itl3   AT  100 

2100 

2895,  6 

203.  2 

228.  6 

ttl6   AT  100 

ai  3  AT  100 

2S50 

3073. 1 

203.  2 

228.  6 

WI6  AT  100 

ai3  AT  100 

2  EXTRA  BARS 
IN  BOTTOM 


I  EXTRA  BAR 
m  BOTTOM 


TYPE   3  MANHOLE   ROOr   ^[  Ap 


Furnish  manhole  with  steps 

WHENEVER  THE  depth  IS  MORE 
ThAM  1219  mm.  SEE  TYPE  I 
FOR  STANDARD. 


REINFORCED 
CONCRETE  PIPE 
BARREL 


CONCRETE  BASE  TO 
BE  POUREO  IN  F  lELD 
OR  PRECAST 


ai3  BARS  AT  300 
0.  C.    EACH  WAY 


152.  A  FOR  UP  TO  1950  OIA. 
203.2  FOR  2  100  ANO  2250  DIA. 
264.0  FOR  2100  AND  2550  DIA. 


TYPE  3  MANHOI  P 


Ail  Oa(E*SO*S  Aflf  *(ftt*£7£«S 
t^t  UHLESS  OTHEfmrSE  MOT  ED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  601.711 


DWG.  NO. 
604-02 


CONCRETE  MANHOLE 


EFFECTIVE:  AUGUST  1999 


'Of  mANSPIXiTA  Tm      \  CADD  1 


63.  5 


1 


B 

863.  6 


603.  3 


BACK  OF  CURB 
ITIfPICAL  I 


863.6   I 


PLAN 

NEENAH  FOUNDRY  R-32B6-ev  [JUNE  1992 
REVISION)  OR  APPROVED  EOUAL    IVANE  STYLE) 


SECTION  A-A 


SO.  e 


203-  2 


1T7.  8 


203.  Z 


750  RCP  CLASS  2 
WALL   "S"  (AASHTO 
M  I  TOM  I 


ADJUSTABLE 
CURB  BDK 
133.  A  TO  222.  3 


203.  2 


STORM  DRAIN 
LATERAL 


911. 1 


152. 1 


FLOOR  SLAB- 
152.4  X  152.4  k  W18.TI  mm'  WIRE  MESH- 


SECTION  B-B 
STANDARD  UNLESS  OTHERWISE  NOTED  ON  THE  PLANS. 


COMBINATION 


CENTER  OF  MANHOLE 


TYPE  II  CURB  INLET 
FRAME  &  GRATE 


292.  I 


BACK  OF  CURB 
63.  5 


7&2.  0  Diameter 


OPENING 


MANHOLE  DIAMETER  AS  REQUIRED 


ROOF 

SLAB 


ROOF  SLAB 


EXTRA  BAR 
IN  BOTTOM 
lALL  SIDES  I 


ROOF  SLAB 

SEE  DETAILED  DRAWING  NO.    601-02  FOR  DIAMETER. 
SLAB  THICKNESS  AND  REiNFORC'NC  REQUIREMENTS 
FOR  COMBiNAIiDN  TYPE  3  MANHOLE.    TYPE  ilCURB 
INLET. 


NOTEt 

ALL  CONCRETE  IS  CLASS  'OD"  OR 
APPROVED  EOUAL. 


MLL  OmEHSOIS  APE  MILWETERS 
tmmi  UMLCSS  OTHEHtlSE  lOTED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION 


OWG.  NO. 
604-03 


CURB  INLET 
TYPE  II 


EFFECTIVE:  AUGUST  1999 


'  UONTAN*  OEPARIIfNT  \  tlQHT AHA 

'Of  mANSPmtAtm    \  cado 


BB9.  0 


L 


669.  0 


SEE  SECTIONS 
FOR  VANES 


-98.  T 

■BACK  OF  CURB 
<TYPICAL  1 


J 


PLAN 

NEENAH  CASTIKC  fi-32IO-L  (VANE 
STYLE)  OR  APPROVED  EQUAL 


152.  A 


3IA.A 

STO. 
DEPTH 


152.  4 


5t: 


■TYPE  IV  DROP  INLET 
FRAME  &  CRATE 


■  750  RCP  CLASS  2 
WALL   "B"  (AASHIO 
M  ITOUl 


STORM  DRAIN  LATERAL 


0-  TSX  MIN.  GRADE 


rLOOR  SLAS  ' 

152. 4  N  152.4  X 
Hie.  71   mm'   HIRE  MESH  ■ 


DIRECTION  OF  INTAKE  FLOW 


SINGLE  DROP  INLET 
TYPE  IV 


606.  A 


108.  0, 


S5B.  e 


660.  A 


869.  0 


SECTION  A-A 


r 


49.  2 


152.  A 


606.  4 


66.  T 


^  r 


■CUTTER  FLO*  LINE 
(240  mm  FROM  BACK 
OF  CURB) 


TF7 


558.  e 


660.  4 


152.  4 


689.  0 


SECTION  B-F? 


COMBINATION 


TrPE  IV  DROP  INLET 
FRAME  8.  GRATE  . 


■PRECAST  ROOF 
SLAB 


5 


762.  0  DIAktTER 


OPENING 

MANHOLE  Diameter 


ROOF  SLAB 


1  EXTRA  BAR 
IN  BOTTOM 
(ALL  SIDES) 


ROOF  SLAB 
SEE  DETAILED  ORAWINC  NO.  604-02  FOR  DIAMETER, 
SLAB  THICKNESS  AND  REINFORCING  ftEOUIREMENIS 
FOR  COKCINATJON  TYPE  3  MANHOLE.    TYPE  IV  DROP 
INLET. 


DETAILED  DRAWING 

NOTE: 

ALL  CONCRETE  IS  CLASS  "OD"  OR 
APPROVED  EQUAL. 

REFERENCE                  DWG.  NO. 
STANDARD  SPEC.                   c.na  r>a 
SECTION   604                         OU^I  U'l 

DROP  INLET 
TYPE  IV 

*LL  DKKSOMS  M£  MILLmETEK 
lmm>  UMLESS  OTHERtSE  KOTED. 

EFFECTIVE:  *UCUST  1999 

md       j-m        TRANSPORTATION      \  CADD 

0  *  152. 4 
ITYP.  } 


152.4   (TYP.  )■ 


LENGTH  Of  SLOTTED  DRAIN 


L 


240 


609.  6 


ANNULAR  CORRUGATED  CSP 

2  PIECE  ELBOW  WITH  609.6  mm 
AND  104  1.4  mm  LEGS  WITH  THE 
JOINT  WELDED  WATERTIGHT  


GROUT  CONNECTION 
BETWEEN  CSP  AND  T50  mm 
DROP  INLET  WATERTtCHT  — 


889.  0 


BACK  OF  CURB 


STORM  DRAIN  LATERAL 


PLAN 


SQUARE  CONCRETE  PLUG  OR  METAL  CAP 
AS  APPROVED  BY  THE  ENC[NE£R 


HI  3  BARS  AT  510  0.  C. 

152.  4 


\\ 

—  40 

r* 

r^-B — : — 

0      152.  4 

ITYP.  ) 

D 

1 

 1  , 

1  n 

T 

152.4   ITYP. )- 

609.  6 


CONNECT  ELBOW  TO  SLOTTED  DRAIN 
WITH  MODIFIED  HUCCER  Band  AND 
SEAM  SOLVENT  OR  APPROVED  EQUAL 


DIRECTION  OF  INTAKE  FLOW 

TYPE   IV  DROP  INLET  FRAME 
4  CRATE    (SEE  OTL.  DWG. 
NO.  604-04) 


r-  STORM 

\  DRAIN 

\lateral 

I 


152.  4 


750  RCP  CLASS  2 
WALL    '8"  (AASMTO 
M  I  TOM I 


152.  4 


ELEVATION 


STANDARD  CONCRETE 
CURB  -  MODIFIED 


ai  3  X  457  REBAR 

«I3  REBAR.  EXTEND 
REBAR  TO  INLET 
CRATE    (TYP.  I 


0  *  76.  2 


MINIUJM  EXCAVATION 
CLASS  "F"  CONCRETE 


SECTION  A-A 


CROSS  BAR  SPACER 


DEPRESS  TOP  OF  SLOTTED  DRAIN 
ANO  CATCH  BASIN  CRATE  12.7 
mm  BELOW  THE  CUTTER  GRADE 

TYPICAL  GUTTER  GRADE 


SAWCUT  50  mm  IF  NO 
CONSTRUCTION  JOINT  EXISTS 

152. 4  DEEP  GRATE  SLOT 


CUTTER  SURFACE 


Ml  3  RESaR 


CROSS  BAR  SPACER 


DRILL  HOLE.  APPLY  GALVANIZED 
PAINT  AND  INSERT  REBAR 


152.4  O.C.    (TYP.  )-J       L-       6 1^25 


SECTION  C-C 
CRATE  SLOT  WELDING  DETAIL 


nil  BARS  AT 
610  0.  C. 


f*4.  8 


I3(.  8 


SECTION  D-D 
CROSS  BAR  SPACER 


MIL  OmEHSOMS  A/tE  MtWTfAS 
fw;  umESS  OTHEmrSE  HOTEO. 


152.  4 


SECTION  S-B 

CRATE  SLOT  DETAIL 


NOTE: 

PAINT  ALL  WELDS  AND  OTHER 
NON-GALVANIZED  PARTS.  EXCEPT 
RE9AR  IN  ACCORDANCE  WITH 
STO.   SPEC.   SECTION  TIO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  604 


DWG.  NO. 
604-06 


TYPE  IV 
DROP   INLET  WITH 
SLOTTED  DRAIN 


EFFECTIVE:  AUGUST  1999 


'UONTAf/A  OERJlflTlfNT  iyOHTANA 
'Of  TRANSPORTATm      \  CAOD 


Frame  left  blank 


D  +  152. 
ITTP.  I 


152.  *   (TTP.  1 


LENGTH  OF  SLOTTED  ORAIN 


2^0 


863,  6 


609.  e 


ANNULAH  CORRUGATED  CSP 

2  PIECE  ELBOW  WITH  609.6  mm 
AND  1295.  ^  mm  LEGS  WtTH  THE 
JOINT  WELDEO  WATERTIGHT 


GROUT  CONNECTION 
BETWEEN  CSP  AND  750  mm 
CURB  INLET  WATERTIGHT 


SACK  OF  CURB 


STORM  DRArN  LATERAL 


PLAN 


-SQUARE  CONCRETE  PLUG  OR  WTAL  CAP 
AS  APPROVED  BY  THE  ENGINEER 


152,  «  ITYP.  1 


CONNECT  ELBOW  10  SLOTTED  ORAIN 
WITH  MODIFIED  HUGGER  BAND  AND 
SEAM  SOLVENT  OR  APPROVED  EQUAL 


203.  2 


TYPE  II  CURB  INLET 
FRAME  h  CRATE 
(SEE  OTL.   owe.  NO. 
60^-03) 


TSO  RCP  CLASS  2 
WALL  "B"  (AAShTO 
M  I  TOM) 


152.  A 


ELEVATION 


STANDARD  CONCRETE 
CURB  -  MODIFIED 


II13  X  «S1  HEBAR 

»I3  RE8AR.  EXTEND 
REBAR  TO  INLET 
CRATE  ITYP.  I 


D  t  76.  2 


MINIMUM  EXCAVATION 
CLASS  "F-  CONCRETE 


DEPRESS  TOP  OF  SLOTTED  ORAIN 
AND  CATCH  BASIN  CRATE  12.7 
mm  BELOW  THE  GUTTER  GRADE 

TYPICAL  CUTTER  GRADE 


SAWCUT  50  mm  IF  NO 
CONSTRUCTION  JOINT  EXISTS 

152. t  DEEP  CRATE  SLOT 


GUTTER  SURFACE 


«n  RE9AR 


CROSS  BAR  SPACER 

c 


ORILl  HOLE.    APPLY  GALVANIZED/ 
PAINT  AND  INSERT  REBAR  ^ -* 

6n25 


-4A.5  I 


■3,  2 


152.  4 


SECTION  A-A 


CROSS  BAR  SPACER 


40 


Ml  3  BARS  AT 
610  0.  C. 


■  31.8 


1-  8--JI—I— JU  1.  8 

D-^  C-« 

SECTION  B-B 

CRATE  SLOT  DETAIL 


NOTE; 

PAINT  ALL  WELDS  AND  OTHER 
NON-GALVANIZED  PARTS.  EXCEPT 
REBAR  IN  ACCORDANCE  WITH 
STD.   SPEC.   SECTION  7 10. 


152. ^  Q.C.  ITYP 


.J  L 


^lYP. 


SECTION  C-C 
GRATE  SLOT  WELDING  DETAIL 


SECTION  n-n 

DETAILED  DRAWING 

CROSS  BAH  SPACER 
Imml  UMLESS  OTM£fMIS£  MOTEIX 

REFERENCE                  DWG.  NO. 
STANOAftO  SPEC.                  cna  na 
SECTION   604  604-08 

TYPE  II 
CURB  INLET  WITH 
SLOTTED  DRAIN 

EFFECTIVE:  AUGUST  1999 

DRILL  ALTERNATE  HOLE 
WHEN  USED  FOfi  OOUaiE  INLET 

DRILL  tS.  9  O'A,  HOLE 
FOR  MOUNTING 


PLAN 

NOTE:  INSTALL  CWATE  WITH  BARS 
PERPENDICULAR  TO  INTAKE  FLOW 


eoo.  I 


12.  7 


T58.a 


76.  2 


68.  9 


SECTION  A-A 

CRATE 


1—3.2 


T6.  2 


25,  4 


cur  MEfiE  FOR 
DOUBLE  DROP  INLET 
ISEE  SECTION  F-F  ) 


r 


15.  9 


25.  4 


S8.  9 


76.  2 

_1 

SECTION  B-S 
CRATE 


19.  I  R 
SAFETY  LUC 


-J      L-20. 6 


4f 

4 

— L  L 

12.  7          1—  3.  2 

i 

79.  4  1 

92.  I 


11150  K  30  Kfl/m 
K  1 1  IT.  B 


1009.  T 


■2  -  ai3  BARS  BENT  TO  SHAPE  AS  SHOWN 
IHT.    SIDE  shown:    REVERSE  FOR  LT.  SIDE) 


■200  RCP  CLASS  2  » 
FRAME  SEAT 


101-6  f  [LLET 
HYP.  I 


/  X 

^OPENING  IN 
ROOF  Slab 

'J 

838.  2 

■*   » 

1054. 1 

11  IT.  6 


ei2. 8 


SECTION  C-C 


152.  4 


1 


1 


IS2,  4  J 


J. 


..i 


SECTION  D-D 


=13  8ARS  AT  305  0. C. 
MAXIMUM.    SPACED  EQUALLY 


I!  "0 


1 


I  I  IT.  6 


812.  8 


SECTION  F-F 


152.  4 


152.  4  — ^ 


SECTION  F-F 
(FOR  DOUBLE  INLET  I 


QUANTITIES  » 

CONCRETE 

HEINF.  STL. 

TYPE  1 

0.  344  m' 

18.  '  Kg 

TYPE  II 

1.  147  m' 

65.  e  Kg 

TYPE  III 

0.  76S  rr* 

40.  e  Kg 

FOR  ESTIMATING  PURPOSES  ONLY 


1054.  I 


152.  4 


762.  0 


152 


ADJUSTING  RING  AS 
NEEOEO  (SEE  DTL. 
DWG.   NO.  621-001 

ROOF  SLAB 


1200  RCP  CLASS  2 
(AASHTO  M  I  TOM  I  • 


M'M.  CR. 


FLOOR  SLAB-"  l-,52.fl  ,  ,5;^  _  ^,3^, 
WIRE  FABRIC 


ROUND.    SINGLE  PROP   IMI  pT 
TYPE  I 


314.4  M 


152.  4 


W150  K  30  kg/m 

K  1  1 1  r. E 


152.  4 


PIPE  VARIABLE 
0.  rSX  MIN.  GR. 


SLOPE  TO  DRAIN 


DOUBLE   DROP  INLFT 
TYPE  II 


1  1  IT.  6 


I    /—  «13  BARS  AT  305 
/?      0.  C.  MAXIMUM. 


SPACED  EQUALLY 


914.  4  H 


152. 


PIPE  VARIABLE 
CR. 


76.  2 


SINGLE  DROP  INLET 

TYPE  III 


NOTES; 

ALL  CONCRETE  IS  CLASS  "DO"  OR  APPROVED  EQUAL. 

SEE  PLANS  FOR  DETAILS  AND  QUANTITIES. 

PLACE  THE  CRATE  SO  THE  FIRST  BAR  IS  A  MAXIMUM 
OF  305  mtn  FROM  THE  SACK  OF  THE  CURB. 

STANOAHD  UNLESS  OTHERWISE  NOTED  ON  PLANS. 


All  OwfiVSONTS  AAf  HJLf.WTCAS 
tmti  UHtESS  aTHEfmrS€  MOTEO. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  604 


DWG.  NO. 
604-  I  4 


DROP  INLETS 


EFFECTivEsAUCUST  1995 


\IJONtAM  DfPMIIf nrKllOHT AHA 
'or  IRANSPORrAJOi      \  CAOO 


■TTPICAU  BEAM  SPLICE 


t  POST  eOLT  HOLE 


DIRECTION  OF  TRAFFIC 


-i  RAIL 


EDGE  OF 
TRAFFIC 
LANE— ^ 


0.  6  m 


MiN. 


535  , 
H60 

MIN.  I  , — I 

'HE^  /      IJ  / 

L.  DWG.  /  i-zy. 
.09-051—' 


-NORMAL 
riNiSHED 

Shoulder 


490 


610 


APPROX, 


BITUMINOUS  CURB  WHE 
SPECiFiEO  (SEE  0T_ 
NO.    603-2B  AND  &09-OS 


SLOPE 
VARIES 


SLOPE 


««  HflDENINC  IS  REQUIRED  IF  FINISHED  SHOULDER 
IS  LESS  THAN  0, 6  m  FROM  TRAFFIC  LANE. 


TYPICAL  INSTALLATinN 


1=  H      fuS  MIN. 

— H  h- —  195  MIN. 
,■  /—WASHER  g 

I       I  /      HEX  NUT 


MI6  X  <57 

POST  BOLT  

WOOD  BLOCK  (SEE 
DETAIL  THIS  SHEETl- 

22  OIA,  HOLE 


,7S 

r 

I   

J 

S35 

■ 

T 

915  ® 

AO  CL. 
(TYP.  I 

200 


22  DIA. 
HOLE  — 


150 

■A  -  «I3  X  I5J5  BARS 

WRAPPED  WITH  2^A.  0  K 
ZSA.  0  ■  m.  66  mm'  Ofi 
LARGER  WIRE  MESH 


t625  ® 


WOOD  PO^l  AND  MnilNTtNG  OFTAII 

®  STANDARD  UNLESS  SPECIFIED 
OTHERWISE  IN  PLANS. 


W-BEAM 
RE-3-T3  • 


NOTESi 

i'^SJ*nc           ^^"-^^  "E^OS  ON  TRAFFIC 
SIDE  OF  INSTALLATION. 

AFFIX  BLOCKS  10  POSTS  WHH  CONSTRUCTION 

rl^;.^E^^SE^°AP^  ^"^^ 

ATTACH  REFLECTORS  TO  WOOD  BLOCKS  EVERT 
J-Jl.""'  SEFLECTORIZeo  SURFACE 

FACING  ADJACENT  TRAFFIC,  FASTEN  REFLECTOR 
TO  BLOCK  USING  TWO  16  PENNY  CALVANinO 

wI^LErHOLEs/-'  "'^""^  '"f- 

'  ne^^PIkk  606-80  FOR  SCHEDULE 

OF  GUARDRAIL  HARDWARE. 


I  9  mm 
CHAMFER 
(TYP,  )- 


I 


ITS 


145 

UtN. 


■  Z2  DiA.  HOLE  - 
WOOD  BLOCK 


t  POST 


1625 


SPLICE  BOLT 
SLOT  23.0  )c 
28.  6  (TYP.  1 


CONCRFTF   POST  DFTAll 


^y^|38.  9  \. 

81.  0 

SB.  T 

62.  6     I  ' 

 H  ^  M.  3 

3n.  2 

62.  6 


-REFlECTORIZEO 
TYPE  111  (HIGH 
INTENSITY) 
SHEETING 


330 


BEAM  SPLICE 
(LAP  IN  DIRECTION  OF  ADJACENT  TRAFFIC) 


■Ml  6  auTTONHEAD  BOLT  AND 
RECESS  NUT  (F-3-T6  «) 


SPLICE  BOLT.  L  =  31 
POST  BOLT.    L  =  457 

SPLICE   AND  POST   HOI,?  St. 


REFLECTOR 
(SEE  NOTESI 


*LL  OIKHStMS  A/t£  HlLmETlRS 
tmml  VMLSSS  OTMEfmise  MOTEO. 


DETAILED  DRAWING 

OWG.  NO. 
606-05 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


METAL  GUARDRAIL 


EFFECTIVE!  AUGUST  1999 


r  UONTANA  DlPARJIfNT \UOHTkNK 
far  TRANSPORTATION      \  CADD 


t/>  1 

1/1 

"ui  . 

I  UJ 

< 

s^! 

a:  OL 
a.  a 

a. 

-1  o 

IT  (J 

o 

s  z 

0.  o 

i/i 
o 

Z  -I 
OD. 


UJ  ^  I  UJ 

X  3  O  0. 
«  o     z  oc  •- 
O  Z  O      O  UJ  <f  1/1 


UJ 
UJ  1.0 

z  r) 

o 

-"uJ 

-,  X 

i*- 

g 
t- 

•-  UJ 

UJ 

a 

a 

UJ 

I 

=  in  J 

.  ^  ^ 

z 

X  = 

-"tt: 

< 

o  o 

oc 

1-  lu  a 

 (J 

o  = 

(E  <  <C 

ul  u 

Ul  U  IS 

—1  u 

So 

CD  < 

Ul 

=1  o: 

_i  £  >- 

o 

UJ  (C 

»/>  I  (J 

_J  z 

Ol-  z 

^UJ 

tt  o 

<  o 

Hi 

<  z  u 

< 

r--l  < 

Q.  -1 

O 

■«  T  u. 

•t  o 

z 

I  1-  O 

•-  z 

1/1  o  . 


i3 
ig 

Is 
3i 


o 

z 

t-- 

CD 

c 

5: 

O 

■•o 

_j 

o 

^ 

q: 

< 

o 

cr 

tr 

IONS 

Q 

GUA 

(T> 

Q 

— 

UJ 

o 

bJ 

o 

LlI 

1/1 

_J 
< 

1 — 

UJ 

u 
z 

UJ 

LA 

IFFEN 

1/1 

o 

< 

UJ 

1— 

UJ 

Q 

tt: 

UJ 
Li_ 

1 .  1 

ANOAR 
CTION 

> 
Ul 

u. 

I—  UJ 

tt  1/1  i/i 

U- 

'  z 


<  uo 

u  0. 0. 


>-  e 
-I 

z  tn 
o  o 

t/1  . 
^  — 
l/> 

OU. 

o.  a  . 
z 

o  I/I  o 

■-  UJ 


<g3 

•<  Z  I 

tr  <  o 
a  f)  B 

<  CE 
3  I-  I 


5? 


eio 

DHC 


•  KIDEMNG  lOTL.  f 
..  NO.   606-05  i  1 


COMPACT  SLOPES  TO  «ET  THE 
DENSITY  REOljlHEMENTS  OF  STANDARD 
SPECIFICATION  SECTION  203.03. 


PC  JOOOC  CABLE  ASSEhBLV 
PC  9852A  CROUNOLINE  STRUT 
PC  TO^A  CABLE  ANCHOR' 


■PC  7e?C  BEA9INC  PLATE 

CUAROflAll  EXIT  SLOT 
AWAY  FROM  TRAFFIC 


PC  flOTSe 
HOOD  BLOCK 


■PC  4063e 
WOOD  POST 


ITS 


535 


I  120 


o 


M16  K  457  POST 
eOLT  H/  HEX  NUT  k 
WASHER  (SEE  NOTE  I  I 


NOTE:      SECTION  -C-C"  IS 
SIMILAR  AT  POST  S  EKCEPT 
RAIL   IS  NOT  ATTACHED. 


MI6  M  457  POST 
BOLT  */  HEX  NUT  h 
WASHER  (SEE  NOTE  I  » 


Ml 6  X  2A\  HEX 
HEAD  BOLT  &  NUT 


MI6  X  191  HEX 
HEAD  BOLTS  ft  MUTS 


PC  766G 
SOIL  PLATE 

PC  T40C 
STEEL  TUBE 


250 


535 


355 


MI6  K  25<  POST 
aOLI  1*/  HEX  NUT  & 
WASHER  (SEE  NOTE  I  I 


PC  705G  PIPE  SLEEVE 
INSERTED  INTO  POST  I 

■PC  9852A  GROUNDLiNE 
STRUT  (SEE  NOTE  2  i 


MIG  N  241  HEX 
HEAD  BOLT  a  NUT 
WITH  2  HASHERS 


'M16  M  191  HEX 
HEAD  BOLTS  ft  NUTS 


PC  766C 
SOIL  PLATE 


■PC  740G 
STEEL  TUBE 


PC  4I47B 
HOOD  POST 

PC  7820 
BEARING  PLATE 

PC  3000G  CABLE 
ASSEMBLY  HiTh  m2« 
HEX  NUT  &  WASHER 
EACH  END 


BILL  OF  MATERIAL 

PC 

OTY  1  DESCRIPTION 

60G 

1 

DEEP  BEAM  C.  fi.  112  CA.  ,    2.  7  THK.  1.    7.  62  m 

62C 

1 

DEEP  BEAM  C.  R.  112  GA.  .    2.  7   THK.  1.    7.  62  m 

704A 

t 

CABLE  ANCHOR 

T05C 

1 

PIPE  SLEEVE.    50  DIA.    x  140 

740G 

4 

STEEL  TUBE.    152  »  203  »  1370 

7660 

4 

SOIL  PLATE.    460  x  610  »  6 

782C 

t 

BEARING  PLATE.    200  k  200  x  16 

9esA 

1 

CUARDBAIL  EXTRUDES 

3000G 

1 

CABLE  ASSEMBLT 

3300G 

1  1 

Ml  6  WASHER 

3340C 

35 

MI6  NUT 

3360G 

16 

Ml 6  X  31   SPLICE  BOLT 

3478C 

S 

Ml 6  X  191  HEX  HEAD  BOLT 

3497C 

4 

MI6  X  241  HEX  MEAD  BOLT 

3500C 

1 

MI6  X  254  POST  BOLT 

iseoG 

6 

M16  X  457  POST  BOLT 

3900C 

2 

M24  WASHER 

39  IOC 

2 

M24  HEX  NUT 

40633 

4 

WDOO  POST.    (SO  X  200  X  1830 

40TSB 

6 

WOOD  SLOCK.    150  X  200  x  350 

I47B 

4 

HOOD  POST.    140  X   190  X  H45 

422BG 

2 

1 0  OIA.    H   102  LAC  SCREW 

9a52A 

1 

GROUNDLINE  STRUT    (LEFT  OR  RIGHTl 

NOTESi 

1.  THE  MI6  FLAT  WASHER  IS  USED  UNDER 
THE  NUT.    BEHIND  THE  POST  ONLY. 

NO  HASHER  IS  USED  AT  THE  RAIL. 

2.  STRUT  CHANNEL  IS  SMOHN  LEGS  DOWN, 
FOR  OPPOSITE  HAND  INSTALL  LEGS  UP. 

3.  USE   THE  EI-2000  TERMINAL  SECTION 
ON  DIVIDED  ROAOHATS  IF  THE  HiOTh  IS 
7.  5  m  OR  GREATER  BETWEEN  FINISHED 
SURFACES.     CONSIDER  OTHER  TERMINAL 
SECTIONS  IF   THE  WIDTH  IS  LESS  THAN 
7.5  m  BETHEEN  FINISHED  SURFACES. 

4.  FLARE  THE  END  SECTION  AHAY  FROM 
TRAFFIC  AT  A  RATE  OF  50=  I  FOR 
15.24  m  (ILLUSTRATED).  FLARES 
OF  50=  1  FOR  30.48  m  MAY  ALSO  BE 
USED.      THE  FLARE  MAY  BE  OMITTED 
ON  ROADS  WITH  SMOULDERS  GREATER 
THAN  0.  6  m  IN  HIOTH. 

5.  PLACE  A  SELF-ADHESIVE  OBJECT 
MARKER  ON  THE  GUARDRAIL  EXIRUOEfl 
FACE.    HAVING  ALTESNATtNC  RETRO- 
REFLECTIVE  BLACK  AND  YELLOW 
STRIPES  SLOPED  DOWNWARD  AT  an 
ANCLE  OF  45*    TOWARDS  THE  SIDE  ON 
WHICH  TRAFFIC  IS  TO  PASS. 


SECTION  ■■c-C" 

ITYP.    AT  POSTS  6.    7  AND  8) 


SECTION  "Fjt-R" 
(TTP.    AT  POSTS  3  AND  4  I 


SECTION  "A-A" 
lAT  POST  2) 


PARTIAL  VIEW  AT  Pn<;T  I 
(DO  NOT  ATTACH  RAIL    FO  POST    r  I 


fMJ  VKLESS  OTHEmSi  HOTCD. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


owe.  NO. 
606- I3A 


OPTIONAL 
TERMINAL   SECTION  - 
ET-2000 


EFFECTIVE:  AUGUST  1999 


ET70  CABLE  ASSEMBLT 


610  WIDENING  (OT 
DWC.   NO.  606-05 


COMPACT  SLOPES  TO  MEET  THE 
DENSITY  REOUISEMENTS  OF  STANQAfiO 
SPECIFICATION  SECTION  203.03. 


E7S0  BEARING  PLATE 

CUARDRAIl  EXIT  SLOT 
AWAY  FROM  TRAFFIC 


P675  ITOOO  BLOCX 

■P6TI  WOOD  POST 


35 


P650 

WOOD  POST 


Ml  6  X  aST  POST 
BOLT  W/  HEX  NUT  & 
WASHER  ISEE  NOTE  I ) 


NOTEi     SECTION  "C-C"  IS 
SIMILAR  AT  POST  5  EXCEPT 
BAIL   IS  NOT  ATTACHED. 


MI6  X  45T  POST 
BOLT  w/  HEX  NUT  S, 
WASHER  (SEE  NOTE  1 1 


MI6  K  24]  HEX 
HEAD  BOLT  i  NUT 


U16  K  191  HEX 
HEAD  BOLTS  &  NUTS 


250 


535 


3S5 


< 
< 


Mi6  ■  254  POST 
BOLT  W/  HEX  NUT  & 
WASHER  (SEE  NOTE  I  1 


E710  PIPE  SLEEVE 
INSERTED  INTO  POST  1 

£700  CROUNOlinE 
STRUT    (SEE  NOTE  2 1 


MI6  X  ?4I  HEX 
HEAD  BOLT  &  NUT 
WITH  2  WASHERS 


MI6  ■  I9t  HEX 
HEAD  BOLTS  &  NUTS 


SP600 
SOIL  PLATE 


ET35 

STEEL  TUBE 


P650 

WOQO  POST 
E7S0 

BEARING  PLATE 

E770  CABLE 

ASSEMBLY  WITH  M24 
HEX   NUT  &  WASHER 

EACH  END 


BILL  OF  MATERIAL 

CDOE 

OTT 

DESCRIPTION 

El  200 

1 

DEEP  BEAM  G.  H.  (12  GA.  ,    2.  7  THK.  1.    8089.  9 

£1205 

1 

DEEP  BEAM  C.  R.  112  CA.  .   2.  7  THK.  I.    7937.  5 

ET3S 

A 

STEEL  TUBE.    152  x  203  x  1370 

SP600 

A 

SOIL  PLATE.    460  x  610  k  6 

£740 

1 

PIPE  SLEEVE.    50  DIA.   x  140 

ET50 

1 

BEARING  PLATE,    200  x  200  x  16 

£761 

1 

CABLE  ANCHOR  BOX 

ET70 

1 

CABLE  ASSEMBLY 

£790 

t 

CROUNOLINE  STRUT    IlEFT  OR  RIGHT) 

E3005 

1 

BEST  IfcpACT  HEAD 

P650 

4 

WOOD  POST.    140  ■  190  X  1 145 

P67  1 

4 

WOOD  CRT  POST.    150  x  200  k  1830 

P675 

6 

WOOD  BLOCK.    150  »  200  x  350 

B5B0122 

16 

M16  X  3t  SPLICE  BOLT 

B530751 

8 

MI6  X   19t   HEX  HEAD  BOLT 

B580954 

4 

MI6  X  241   HEX  HEAD  BOLT 

8681002 

1 

UI6  X  254  POST  BOLT 

B58IB02 

6 

Ut6  N  45T  POST  BOLT 

£350 

2 

10  X  76  LAG  SCREW 

N050 

35 

Ml  6  NUT 

W050 

1  1 

MIS  FLAT  WASHER 

NlOO 

2 

M24  HEX  NUT 

WlOO 

2 

M24  WASHER 

NOTES! 

1.  THE  MI6  FLAT  WASHER  IS  USED  UNDER 
THE  NUT.   8EH1N0  THE  POST  ONLY. 

NO  WASHER  IS  USED  AT  THE  RAIL. 

2.  STRUT  CHANNEL   IS  SHOWN  LEGS  DOWN. 
FOR  OPPOSITE  HAND  INSTALL  LEGS  UP. 

3.  USE  THE  BEST   TERMINAL  SECTION  ON 
DIVIDED  ROADWAYS  IF  Th£  width  IS 
7.S  in  OR  GREATER  BETWEEN  FINISHED 
SURFACES.      CONSIDER  OTHER  TERMINAL 
SECTIONS  IF   THE  WiOTh  IS  LESS  THAN 
7.5  m  BETWEEN  FINISHED  SURFACES. 

4.  FLARE  THE  END  SECTION  AWAY  FROM 
TRAFFIC  AT  A  RATE  OF  50'  1  FOR 
15.24  m    (ILLUSTRATEOl.  FLARES 
OF  50'  I  FOR  30,48  m  may  alSO  B£ 
USED.      THE  FLARE  MAY  BE  OMITTED 
ON  ROADS  WITH  SHOULDERS  CHEATER 
Than  0.  6  m  IN  WlOTH. 

5.  PLACE  A  SELF-ADHESIVE  OBJECT 
MARKER  ON  THE  GUARDRAIL  EXTRUDER 
FACE,    HAVING  ALTERNATING  RETRO- 
REFLECTIVE  BLACK  AND  YELLOW 
STRIPES  SLOPED  DOWNWARD  AT  AN 
ANCLE  OF  45'    TOWARDS  THE  SIDE  ON 
WHICH  TRAFFIC  IS  TO  PASS. 


SECTION  "r-r" 

(TYP.    AT  POSTS  6.    7  AND  81 


SECTION  "R-p" 
(TYP.    AT  POSTS  3  ANO  4  1 


SECTION  "A-A" 
(AT  POST  ZI 


PARTIAL  VIEW  AT  POST  1 
IDO  NOT  ATTACH  RAIL   TO  POST   1  ) 


tmm>  UML£SS  OThERwSE  UOTED. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


owe. 

606- 


NO. 

I3B 


OPTIONAL 
TERMINAL  SECTION  - 
BEST 


EFFECriVEi AUGUST  1999 


This  Frame  left  blank 


flE-5-T6 


PLAN 


ONE-WAY  DEPARTURE  TERMINAL  SECTION 


STANDARD  W-SEAM 

CUAflDHAIL 


F-3(24l 176  • 
BOLT  WITH 
F- 12-73  •  WASHER 
UNDER  HEAD  AND 
F-  13-T3  «  WASHER 
UNDER  NUT 


S3S 


16  PENNY  NA 
DRIVEN  THROUGH 
HOLE  IN  BE 
PLATE  INTO 
WOOD  POST 


E-35-T6 


8EARINC  PL 
(SEE  DETAIL  ) 


ELEVATION 


f-e-T6  • 

lElCHT  REOUIHEO  1  — -' 


NEUTRAL  AXIS 


F-36-T9 


— F-35-T6  « 


Re-T1-T9  • 


SECTION  A- A 


1 625 


?00  K  2S  N  5 
PLATE  TACK  IVELOEO 
TO  19  mm  PLATE- 


200 


(  22  DIA.  HOLE 


1. 


60  OIA.    HOLE  — 1^ 


FRONT  VIEW  SIDE  VIEW 

END  POST  DETAILS 


t  2T.  0 
DIA.  HOLE 


kLL  OaiEKStmS  A/i£  MB-LOIErEK 
I  mm  I  UMLSSS  OTn£flKSE  MOT£0. 


BEARING  PLATE  DETAIL 


NOTE- 
SEE  OTl.    DWC,  NO.   606-80  FOR 
SCHEDULE  OF  GUARDRAIL  HARDWARE. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 

606-1 8 


ONE-WAY  DEPARTURE 
TERMINAL  SECTION 


EFFECTIVE:  AUCuST  1999 


'OF  TRiNSPORTltJION      \  CADD 


■END  OF  BAftRIER 


STANDARD  BARRIER 


25  OiA.  K  915  STEEL  DOWELS 
DRIVEN  THRU  PiPE  SLEEVES 


?  M22  K  305  HIGH  STRENGTH 
BOLTS  W/   I   PLATE  WASHER 
AND  1  HEX  NUT  


RE-e-79.  SEE  OTL. 
owe.   NO.   606-88  - 


STO.   BIT.   CURB  (WHERE  REOUIRED- 
SEE  R0*0  PLANS!    (WARP  AS  NECESSARY 
TO  MEET  END  OF  CONG.  CURB) 


19  mm  CHAMFER  (TYP.  ) 

1  PLATE  WASHER  W/  HOUND  HOLE 
(SEE  DETAIL  THIS  SHEET) 


295  H  1<S  IWJN.  1 
WOOD  BLOCKOUT 


195  »  M5  (MIN.  I  POST 


6--  1 


WIDEN  WITH  BITUMINOUS 
SURFACE  AS  DIRECTED 


PLAN 

DETAIL  "A" 


■25.  I  D(A.    HOLE  FOR  M22  BOLT 


t  RAIL 


535 


SECTION  A-A 


25 
25 

38      1  36 

—  6  mm 

76 

50 


■6  mm  CALV.    METAL  PLATE 


PLATE  WASHFR 


NOTESi 

TAPERED  CONCRETE  CURBS' 

TYPE  I.   SEE  OTL.  OWC.  NO.  606- 26 

TYPE  3.   SEE  OTL.  DWG.  NO.  606-27 

ARE^IN  *p1a'cE  REQUIRED  WHEN  EXISTING  APPROACH  SLABS 

PORTIONS  or  GUARDRAIL  &  BLOCKOUTS  ARE  OMITTED  FOR  CLARITY. 

"isEE'DK^'S^c^reSro's'^r  °'  ^"^"'^ 


00  NOT  FLARE  BRIDGE  APPROACH  SECTIONS. 


7.62  m  BRIDGE  APPROACH  SECTION 


STANDARD  W-BEAM 
GUARDRAIL 


RE-e-79  SEE  OTL. 
DWG.  NO.  606-68 


END  OF  CONCRETE  BARRIER 


FOR  TAPERED  CURB 
DETAILS  SEE  DETAIL 
"A"   &  OTL.  DWG. 
NO.  606-26 


GUARDRAIL  NOT  ATTACHED  TO  POSTS. 
BLOCKOUT  FASTENED  TO  POST  WITH 
STANDARD  POST  BOLT. 


METAL   GUARDRAIL-RRinCE  APPRQACH  SECTION  TYPp 
IFOR  BRIDGES  USING  CONCRETE  BARRIER  RAIL) 


SEE  DETAILS  ON 
BRIDGE  PLANS  — 


DIMENSION  VARIES  , 
(SEE  BRIDGE  PLANS)-7^ 


> 


BRIDGE  HAIL  POST 


7.  62  m  BRIDGE  APPROACH  SECTION 


19S  X   MS   IMN.  )  K   1625  POST 
195  ■  l*i  »  350  eLOCKOUT 


\ 


.176.  25 


952.  50  -y- 


1905. 00 


STANDARD  W-8EAM 
GUARDRAIL 


3610, 00 


USE  DOUBLED  GUARDRAIL  BEAMS 


v: 


KCTAL  GUARDRAIL  (SEE 
OIL.    DWG.  NO.  606-05) 


•  GUARDRAIL 

NOT 

ATTACHEO  TO 

POSTS. 

BLOCICOUT 

FASTENED  TO  POST 

WITH 

STANDARD 

POST 

BOLT. 

METAL   CIJARDRAIL-BRIDCE   APPROACH  SECTION  TYPF  ? 
IFOR  BRIDGES  WITHOUT  CURBS  J 


t  RAIL  SPLICE 


END  OF  EXISTING  CURB 


FOR  TAPEREO  CURB 
DETAILS  SEE  OTL. 
DWG.   NO.  606-27 


RE-e-79  SEE  OTL. 
DWC.  NO.  606- SB 
UNLESS  OTHERWISE 
NOTED  ON  BRiOCE  PLANS 


7.  62  m  BRIDGE  APPROACH  SECTION 


I9S  X  145  mn.  )  ■  lejs 

POST  W/  !95  N  1*5  (MIN.  ) 
»  350  BlOCKOuT 


fl76,  25 


195 
195 


M5  lUIN.  I 
M5   <UIN.  1 


16?S  POST  ■/ 

350  BlOCKOUI 


■952. 50 


1905.  00 


STANDARD  W-8EAM 
GUARDRAIL 


3810.00  / 


USE  OOUBLEO  GUARDRAIL  BEAMS 


i*TAL  GUARDRAIL  ISEE 
OTL.   DWG.  NO.  606-05) 


GUARDRAIL  NOT  ATTACHED  TO  POSTS. 
BLOCKOUT  FASTENED  TO  POST  WITH 
STANDARD  POST  BOLT. 


METAL   GUARDRAIL -BRIDGE   APPROACH  SECTION  TYPF  ^ 
IFOR  BRIDGES  WITH  EXISTING  CONCRETE  CURBS  I 


All.  OMICMSCllS  AAf  VALWfAS 
I  mm  I  U0L£SS  OTH£MtiSE  MOT  CO. 


DETAILED  DRAWING 

REFERENCE                DWG.  NO. 
STANDARD  SPEC.                   rnc  oc 
SECTION  606 

BRIDGE  APPROACH 

SECTIONS 

EFFECTIVE:  AUGUST  1999 

^  f  #ty  rRANSPOfirAioH     \  caoo 

CURS  END 


WIRE  SEIZING  OR 
EOUIWALENT  fASTENINC 


5  I.  D. 


36- 


12.  7  OIA.    miHE  ROPE 

-•  ■  •  - 


6t0 


WIRE   ROPF  OFTAll 


SILL   OF   REINFORCING  STEEL    (ONE   SECTION  ONLY) 


■35' 


6EHT  BARS   (ALL  OlIiCNSIONS  ARE  OUT  TO  OUT) 


MARK 

SIZE 

MO. 

rvPE 

LENGTH 

A 

B 

C 

D 

E 

Ct 

»I3 

1 

1 

1360 

2T0 

395 

330 

205 

80 

cz 

1225 

210 

350 

290 

185 

C3 

1090 

205 

310 

255 

160 

Cfl 

955 

175 

265 

215 

1  40 

C5 

620 

MS 

220 

175 

120 

CB 

695 

1  15 

160 

140 

100 

C7 

555 

eo 

'35 

100 

80 

C8 

1 

1 

415 

50 

90 

60 

55 

60 

ei 

ai3 

A 

srsAiCHT 

2020 

125 


25  ■ 

50 

J5 


165 
140 


40  CL. 

(irp.  )■ 


• — ai  -  HIS  BARS 
I»I3  HOOP 


VIEW  B-B 


10  CL. 


 <t  38  I.  0.  PIPE 

SLEEVES  FOR 
25  OIA.  «  91S 
STEEL  DOWELS 


40  CL. 


t-^t  36  OIA.    >  355  STEEL  PIN 


PLAN 


!    12.  T  DIA. 

WIRE  ROPE 


26S 


260 

200 

40  CL. 

ITYP.  )■ 


480 


1  -•■'-•^ 


19  mm  CHAMFER 
lirP.  ( 


32  OIA. 


355 


END  OF  CURB  SECTION 
SECTION  C-C 


NOTES: 

TAPEREO  CONCRETE  CURB  tS  USED  WITH  BRIDGE  APPROACH  SECTION 
TrPE  I    (SEE  DTL,   OWC.  NO.  606-25). 

?o/r,r''°r,L^?'^^'^^^         ZINC-COATEO  STEEl   WIRE  7  STHANO  UTILITY 

ALL  REINFORCING  STEEl   IS  OF  THE  DEFORMED  TYPE,    WETINC  THE 
REQUIREMENTS  OF  AASHTO  M  31M  lASTU  A  6I5M,   GRADE  420). 

ALL  CONCRETE  iS  CLASS  'DO". 

TOTAL  CONCRETE  PER  2100  mm  TAPERED  CURB  EST.   =  0  17  m' 
TOTAL  RE6AR  KICHI  PER  2100  mm  TAPEREO  CURB  EST,   =  15  {  Kg 


1         BLOCK OUT 

DETAILED  DRAWING 

'^5      j  305 

REFERENCE                  DWG.  NO. 

STANDARD  SPEC.                     ,ac  r.e 
SECTION  606  bUb-^-b 

VIFW  A-A 

TAPERED  CONCRETE 
CURB  DETAIL 

EFFECTIVE:  *UCUST  1999 

km  ^  t  m  "  ffANSPORTATm    \  cadd  1 

t  36  I.  D.  PIPE 
SLEEVE  FOR  25  OiA. 
915  STEEL  DOWELS- 


SEE  NOTES  m 


FINISHED  GRADE 
AT  CURB  FACE- 


I2S 


100  MIN. 


380 


^165 

100. 


21S 


 I 


END  VIEW 


BILL 

OF 

REINFORCING 

STEEL 

(ONE   SECTION  ONIYI 

TYPE  1 

BENT  BARS    (ALL  DIMENSIONS 

ARE  OUT  TO  OUT ) 

MARK 

SIZE 

NO. 

TYPE 

LENGTH 

A 

B 

CI 

It 

3 

1 

I 

390 

150 

90 

C2 

480 

1T5 

130 

C3 

 1 

- 

S70 

200 

170 

C4 

ees 

226 

215 

C5 

755 

250 

255 

C6 

1 

1 

84S 

270 

295 

81 

4 

STRAIGHT 

1720 

62 

ai3 

2 

STRAIGHT 

800 

NOTES! 


REMOVE  THE  EXISTING  SURFACE  UNDER  THE  NEW  CONCRETE  CUB8  TAPERS  AS 
APPROVED  BY  THE  ENGINEER.     EMBED  THE  CURB  TAPER  A  MINIMUM  OP  100  mm 
BELOW  THE  GRADE  MEASURED  AT  THE  INSIDE  FACE  OF  THE  TAPER. 

ALL  REINFORCING  STEEL  IS  OF  THE  DEFORKD  TYPE.   MEETING  THE  REQUIREMENTS 
OF  AASHTO  M  31M  USTM  A  filSM.    GRADE  4201. 

ALL  OmEHSCMS  ARE  1iLLmE7£RS 
(mml  UKLESS  QTMe/miSE  KOTIO. 

DETAILED  DRAWING 

ALL  CONCRETE  IS  CLASS  "DO-. 

TOTAL  CONCRETE  PER  1800  mm  TAPEREO  CURB  EST.   =  0.16  m' 
TOTAL  REBAR  WEIGHT  PER  T800  mm  TAPEREO  CURB  EST.  =   11,7  Kg. 

REFERENCE                  DWG,  NO. 
STANDARD  SPEC,                   c/^c  r>i 
SECTION   606  bUb-^f 

TAPEREO  CONCRETE  CURB  IS  USED  WITH  BfllDCE  APPROACH  SECTION  TYPE  3  iSEE 
DTL.    DWG.    NO,    606-25  1. 

•  ADJUST  DIMENSION  TO  MATCH  EXISTING  CURB. 

TAPEREO  CONCRETE 
CURS  DETAIL 

EFFECTIVE:  AUGUST  1999 

■     ■  ■  SUUN'ANA  Oi.PAfHI£Nt\uONT ANA 

U  gjHTty  iKANSPOifAJm    \  CADO 

OESiCr^ATiON 


F- IQl 1 n )- 79 
P- I-T6 


P-2-79 


RE- 1-76 


SCHEDULE  OF  HARDWARE  * 


DESCRIPTION 


MS  HOOK  eOLT 


KCO  HEX  aOLT  i  NUT  &  WASHER 


STRUCTURAL  SHAPE  LINE  POST  (STEEL) 


END  POST  FITTINGS 


SENT  PLATE  LINE  POST  (STEEL  1 


19.  I   01*.    WIRE  ROPE    (3x7  J 


TECHNICAL  BULLETl^  NO.  268-8 
lACC  STD.  FORM  NO.    131  )  '  A  CUIDE  TO 
STANDAROIZEO  HIGHWAY  BARRIER  RAIL  HAROWARE. 


DIL.    Owe,  NO. 


606-92 


606-90 


606-92 


606-94 


TYPICAL,   (AYnUT  FOR  MM,  TIPLE  RNN^  OP   TABi  F  nilARnPAii 

T?B»,A'/'*  jl''  GUARDRAIL  CONTAINS  TWO 

TERMrNAL  SECTIONS  WITH  ANCHOR  ASSEMBLIES. 


SPLICE  CABLE  USING 
A  COUPLING  DEVICE 
AS  SHOWN.    OR  AN 
ALTERNATE  METHOD 
APPROVED  ar  THE 
ENGINEER. 


.'630  ,  IB30  ,   1930  1830 


jjaeo  TrpicAL 


CONCRETE  ANCHOR  • 
SEE  DTL.  DWG.  NO. 
606-Jl  FOR  DETAILS 
AND  ALTERNATE  ANCHOR. 


NOTE: 

PLA^Te'*.  my  SHAPE  OR  BENT 

nL  t^r,^^  "S^''  THROUGH  THE  HJN.  BUT 
USE  ONLY  STRUCTURAL  SHAPE  POSTS  ON  THE 
ENDS.     MAINTAIN  A  CONSISTENT  Type  OF  POST 
ON  ALL  RUNS  Of  CABLE  RAIL  FOR  THE  PROJECT 


710 


640 


50  NOMINAL 


200  X  610  «  6  PL. 


ST5  X  6  kg/m 


END  POST 
FITTINGS 


VARIABLE 

■■  1  OR  FLATTER 


miDENINO  IS  REOUIREO 
IF  FINISHED  SHOULDER  IS 
LESS  THAN  0.  6  m  FROM 
THE  TRAFFIC  LANE. 


NORMAL 
FINISHED 
SHOULDER 
llNSTALLATtON 
LINE  1 


r 


PLAN 


OFFSET  (SEE 
TABLE  ABOVE! 


VARIABLE 

2:  1  OR  FLATTER 


NOTES; 

FOR  CABLE  GUARDRAIL  RUNS  OF^ 

162.  24  m  OR  LESS:      USE  COMPENSATING  ASSEMBLY  ON  ONE  FNO 
^aSlE         "'^  END  ASSEMBLY  ON  THE  OT^^R  END  OF  EACH 
GREATER  THAN  162.  24  m.    UP  TO  620.  96  m  maximum:  LSF 

COMPENSATING  END  ASSEMBLY  ON  BOTH  ENDS  oT^  EACH  CABLE. 

END  «SEMeTS-D??AIL"''''  '^"NBUCKLE  AND  COMPENSATING 

)  LINE  POST  SPACING: 

TANGENTS  AND  CURVES  WITH  RADII  220  m  AND  GREATFH-   4nnn  mm 
CURVES  WITH  RADII  LESS  THAN  220  m  OOWN  TO  70  m     3660  mm 
NOTE:  00  NOT  INSTALL  CABLE  CUARORaIl  oN  THE  INSIDE 
SHOULDER  OF  ANY  CURVE. 

UNIFORMLY  TENSION  ALL  CABLES  TO  COMPRESS  SPRINGS  BY  90  mm. 

S        S:ttA?rol^lir'""'*'^  ^"-"^  - 

00  NOT  USE  CABLE  GUARDRAIL  WITH  Fill   SLOPES  STfFPFR  thiu  5.1 
UNLESS  THE  DISTANCE  BETWEEN  THE  BACK  OFTHE  POSTS  AnS^hI 
BREAK  IN  THE  FILL  SLOPE  IS  AT  LEAST  2.  S  m. 


TYPICAI    IM'^TALl  ATinM  f^pr^,,^ 
INIERI«0IATE  POST 


TYPICAL    IN^TALLATIHN  pfTAii 
END  POSTS 


177.  e 


25.  4  OIA. 


WEDGES  (SEE  DTL. 
Owe.   NO.  606-94) 


CABLE  SPl 


INSTALLATION  LINE 
IFACC  OF  RAILl 


ALL  DaanSOMS  AP£  «l«fTCflS 
ttm)  UMieSS  OTH£miS£  HOTEO. 


DETAILED  DRAWINf. 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-40 


CABLE  GUARDRAIL 


WORKING  POINT 


940 


760 


PL  AN 


1065 


3  -  «I0  HOOPS 


7*  (APPHOX,  1 


PLAN 


INSTALLATION  LINE 
(NORMAL  fINlSHEO 
SHOULDER  I 


»I0  BAfiS   ITVP.  1 


ANCHOR  ANCLE 
SEE  SKETCH  NO.  I 
ON  THIS  SHEET 


e  -  U20  K  AST  BOLTS  WITH  GALV. 
NUTS  AND  FLAT  WASHERS.    PEEN  OVER 
BOLT  HEADS  AT  ANCHOR  ANCLE 


150  K  35S  X  6  PLATE 


CLASS  A  COMC.  -  PRECAST 
OR  CAST  IN  PLACE  WITH 
SMOOTH  SIDES 


915 


BIO  BARS  ITYP.  1 


ELEVATION 


ELEVATION 


CONCRETE  ANCHOR 


ALTERNATE  CONCRETE  ANCHOR 
SIMILAR  EXCEPT  AS  NOTED 


TERMINAL   AND   INTERMEDIATE   ANCHOR  SYSTEMS 


38 


102  «  15?  «  12.  T  X  355  L 
t  25.  A  01*.  HOLES 


355 


64 


1S2 


■i  30.2  OlA. 
HOLES 


WORKING  POINT 


SKETCH  NO.  I 
ANCHOR  ANCLE 


ALL  omEKsnni  ARE  uiLoiereK 

(mmi  UMfSS  OTM£faflS£  MOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-4 1 


CABLE  GUARDRAIL 
ANCHOR  DETAILS 


EFFECTIVE:  *UCUST  1999 
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DETAIL  A 


200  K  25  K  S 
PLATE  TACK  WELOEO 
TO  19  mm  PLATE 


1525 


200 


t  2T.0 
OIA.  HOLE 


F-3(51  1-76  *  OR  F-8-76  ■ 
BOLT  WITH  f -35-76  •  WASHER 
UNDER  HEAD  AND  NUT 


BEARING  PLATE  DFTAIl 


RADIUS  TABLE 

Radius 

LENGTH  OF  BENT  RAIL 

2150 

3.  6i  m 

1650 

7.  62  fT 

7  300 

U.Al  m 

9700 

IS.  24  m 

■eeARiNC  PLATE 


460 


-WOOD  BREAK- 

AWAT  POST 


■Two  F-1012031-79  • 
ITWO  WASHERS  EACH) 


230    150^  230 

r 

230| 

t  22.2 
DIA.  HOLES 


■  6  mm  STEEL  PLATE 


ELEVATION 


SOIL  PLATE  DETAII 


152 


203 


101. S 


26.5 


n 


1080 


STRUCTURAL  TUBING 
203  K  152  «  4. 8 


I  75 


460 


T 


■  <t  22  OIA.  HOLE 

■  i  60  OIA.  HOLE 
i  22  DIA.  HOLE 


I '85. 

n 


SPLICE  BUFFER  TO 
TERMINAL  CONNECTOR 
WITH  F-3I3I  1-76  • 
BOLTS  (4  REQUIREOI 

RE-S-79  • 


RE-7-79  • 
[ADJUST 
TO  FIT) 


195  MIN. 


5  MIN, 


280  RADIUS  TERMINAL  ELEMENT 


250  OtA.  CALV.  STEEL 
PIPE  330  LONG 


1830 


FRONT  VIEW         SIDE  VIEW 


STEFI    TURF  ppTA||  ^ 


FRONT  VIEW  SIDE  VIEW 

WOOD  BREAKAWAY  POST  DETAII  1^ 


NOTES: 

SEE  OTL.    owe.    NO.    606-05  FOR  GUARDRAIL  WIDENING 
REOUIREMENTS, 

•  SEE  DTL.   owe.   NO.    605-80  FOR  SCHEDULE  OF  GUARDRAIL 
HARDWARE. 


NO  CONNECTION  TO  POST, 
RAILING  IS  SUPPORTED  8Y  PLATE 


MIO  BUTTONhEAO 
BOLT  WITH  NO  WASHER 


GRADE 


100  K  300  X   10  PLATE 


111 
II 

BCT  POST  

V 

CONTROLLED  RELEASING  TERMINAL   ICRTI  POST 
DETAIL  B 


■MI6  GUTIONHEAO  BOLT 
CONNECTING  BUFFERED  ENO 
SECTION  TO  PIPE.    NO  WASHER 


DETAIL  A 


ALL  OKMSCMS  M£  Vtli^ERS 
tarn)  UMLESS  aTH£ft»IS£  KOTECL 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-46 


INTERSECTING  ROADWAY 
TERMINAL  SECTION 


EFFECTlVEi  AUGUST  1999 


'Of  WAHSPmUIan      \  CADD 


t620 


^  3 1^50- 


260 


•  TWO  HOLES  REOUIREO 
ON  FflONT  OF  POSI. 
HOLES  ON  PLATE  SIDE 
ARE  OPTIONAL. 


202 


S75  K  6  Kg/m 


■25. 4  K  tOI.  6  SLOTS 
IN  BOX  BEAM  ITTP.  TOP 
AND  BOTTOM  1 


25.  1  DIA.   HOLES  IN 
BOX  BEAM  ITYP.  TOP 
AND  BOTTOM) 


■200  K  610  K  6  PL. 


BOTTOM  CORNERS  MAY 
8E  CLIPPED  50  x  50 
TO  AID  OBiVINC  


19.  I   OIA.  HOLE. 
OPTIONAL  FOR  HANDLrNC 
OURING  GALVANIZING 


I 

n  1  n 

-f- 


59.  2 


910 


610 


710 


100 


910 


STRUCTURAI    SHAPF   PO'sT    (STFFI  1 
MODIFIED  ARie*  P-4-T6 


12.  7  DIA.   HOLES  FDR  MIO  »  191 

MACHINE  80LT   AND  NljT   WITH  2 
FLAT  WASHERS   (I   WASHER  ON 
POSTS  WITH  REFLECTIVE  TAB  1 — ^  75 


ELEVATION 


NORMAL 

FINSHEO 
SHOULDER 


WIDENING  IS  REQUIRED  IF 
FINISHED  SHOULDER  IS 
LESS  THAN  0.  6  m  FROM 
THE  TRAFFIC  LANE. 


STEEL  POST 
rSEE  DETAIL) 


-MI2  K  38 
MACHINE  BOLT 
&  NUT  WITH  2 
FLAT  WASHERS 


610 


EXPANSION  JOINT 


SPLICE  DETAII 


REFLECTDRiiED  TYPE 

ihich  intensity) 
Sheeting  ■ 


 230 

APPROX. 

RAIL 

WIDTH 

11.1  OlA,  HOLE 


36- 


M  CAGE.  I.  9  mm 
Thick  icalv.  i 


10  BEVEL 

(TYP.  )  


REFLECTIVE  TAR 


16 


TACK  WELD  M20 
HEX  NUTS   (TYP.  I 


8  -  22. 2 
OiA.  HOLES 


76.  2  <i  12.  7  SLOT 
76.  2  k  15.  9  SLOT 


127  M  89  «  9.5  L 


0     0    ^  0     0     0  0 

79 

7  SPACES  AT  76  =  532 

79 

690 

13S  M  690 
X  te  BAR  12 
REQUIRED  EACH 
SPl  ICE ) 

135 


NOTES: 

USE  RAIL  IN  MINIMUM  NOMINAL  LENGTHS  OF  5.^9  m 
UNLESS  APPROVED  BV  THE  ENGINEER. 

INSTALL  EXPANSION  JOINTS  ON  ALL  BOX  BEAM 
INSTALLATIONS  GREATER  ThAN  90  m  iN  LENGTH  AT 
INTERVALS  NOT  TO  EXCEED  150  m. 

ATTACH  REFLECTIVE  TABS  TO  EVERY  FOURTH  POST 
(7.  32  m  TYP,  1, 


57.  5 


115 


SPLICE  PLATE 
MODIFIED  ART8A  RE-  1  1-73 


SECTION  A-A 


STANDARO  BOX  BEAM  SUPPORT   ANCI  F 
MODIFIED  ARTBA  P-5-76 


Immi  VML£SS  OTMEMnS£  IIOT£D. 


DETAILED  DRAWING 

REFERENCE  DWG. 
STANDARD  SPEC.  c.r\c 
SECTION  606 

NO. 
50 

BOX  BEAM 

GUARDRAIL 

EFFECTiVE'AuCUST  1999 

BOK  aC*M  CU*flDR*IL 
IDTL.   DWG.  NO.  606-501 


m 


915 


■  TYPICAL  PAIL  SPLICE.  NOT 
INCLUDED  IN  COST  OF 
TERMINAL  SECTION  (SEE 
OTL.   owe,   NO.  e06-S0) 


14.70  m  BOX  BEAM  TERMINAL  SECTION 


7315 


610       .  300 


NO  HAROWARE 
CONNECTIONS 
AT  POST  5 


■PC  32309S 
COMPOSITE  TUBE 


PC  32307A 
OUTER  TUBE 


PC  323108 
COMPOSITE  TUBE 


3B60 


IB30 


770 


AIR  SPACE 


250 


73(5 


655 


PLAN 


ELEVATION 


10.98  m 


10  065 


CO^ff' ACT  SLOPES  TO  MEET  THE 
DENSITY  REQUIREMENTS  OF  STANDARD 
SPECIFICATION  SECTION  203.  03. 


3!  I  OR 
FLATTER 


10: 1  on 

FLATTER 


POST 


NOTES! 

OSJ^f  ON 
THE  FACE  OF   THE  NOSE  ASSEWLY.  HAVING 
ALTERNATING  RE  TftO- REFlEC  TIVE  SLACK  AND 

OOUfNWARO  AT  AN 

?n«FicV?o  ^2sT" 

DO  NOT  FLARE   THE  WY-BET  TERMINAL  SECTION. 


POST  @ 


GUARDRAIL  WIPFNINH 


355  APPROX.    RAIL  WIDTH 


EDGE  OF  SHOULDER  OR  FACE  OF  CUAROBAIL 


TRAFFIC 


Ml  OMEHSmS  ME  Mg.LaieT£PS 


DETAILED  DRAWING 

REFERENCE  DWG. 
STANDARD  SPEC.  cnc 
SECTION  606 

NO. 
55 

WY-BET 

BOX  BEAM 

TERMINAL  SECTION 

EFTECTlVEiAUCUST  1999 

]UDNr*NA  D£PAI>7ltNr\U0HTAHA 
'Of  lHANSPORIAtON      \  CAOD 


202 


Ml?  K  36  HEX 
bolt  with  2 
Flat  washers 
and  hex  nut  - 


PC  325 '5a 
STEEL  POST 


U  _  B 


POST  ATTACHMENT  OETAIL 
iTYP.    AT  POSTS  6.    7  AND  e I 


PC  3230TA 
I  78  N  ITB 
OUTER  TUBE 


»  3.2 


202 


723 


2  -  MI2  M  3S 
HEX  BOLT  WITH 
2  FLAT  WASHERS 
AND  HEX  NUT  


PC  325 ISA 
STEEL  POST 


I  11  I 
I  II  I 


■PC  96J1G 
SHELF  AKCLE 


902 


POST  ATTACHMENT  DFTAII 
(TTP.  AT  POSTS  2.  3  AND  4) 


no 


PC  M959A 
STEEL  POST 


3.  2 


PC  32305A 

SREAKAWAT  TENSILE 
CONNECTOR 


915 


POST  ATTACHMENT  DETAIL 
(POST  5) 


PC  ^I92C.   PC  504«G. 
AND  PC  5092G 
NOSE  RESTRAINT 
CABLE  ASSEMBLY 


ST 


PC  722G  NOSE 
RESTRAINT  BRACKET 


PC  9fi52A 

GROUND  STRUT 


W20  ■  254  HEX 

BOLT  WITH  2  FLAT 
WASHERS  AND  HEX 

NUT    (TYP.  I 


2  -  MIG  x  I9t 
HEX  BOLT  ANO 
HEX  NUT   (TYP,  1 


PC  736C 
FOUNDATION 
TUBE  ITYP. )■ 


1905 


I  I 


I  I 


END  ANCHORAGE  ASSEMBLY 


32  O'A.   K  915 
ALL  THREAD  HOD 
WITH  2  HEX  NUTS 
EACH  END 


PC  32300A 
NOSE  ASSEMBLY 


PC  llAk 
BEARING  PLATE 
ATTACHED  TO  POST 
WITH  h  DIA.    a  SI 
LAC  SCREWS 


*n«  HEX  NUTS  WITH 
ONE  FLAT  WASHEB 
(EACH  END) 

PC  72 1C 
PLATE  WASHER 


BILL   OF  MATERIAL 

PC 

UL.  j^n  ir  1  i\jn 

pipf  ^1  Efur           niA     w  ica 

72  1  C 

7 

■  £f  V 

7  3GG 

< 

3ir:cL    ruDCf     i        k  cuj  a  13cd 

■  oov 

£ 

3000C 

] 

3  \  48C 

2 

O     Urn.       ■      _.|  JAirrlL*' 

■I 
J 

nnu     fiLn  FUJI 

i 

e 

\n  niA     V  177  L  AT  <.rafm 

H 

U  1  Cl    HC  V    Ml  1 T 

J**  •  0\f 

3700C 

J  ■  1  vv 

c 

Mc  V         A    nu  1 

^?  niA    t-ir ¥  uiiT 

1 

Mfnnn  ph^t           v  7fin  v  i nftn 

Tl  uUU                             'JU/     ^     C  vU    K      1  VDU 

d  1  ne^n 

■1 

ottnnrp  OAn          i  v  aa  <t  «  mi  & 

4  1  Q?r 

£    4    mm    TARl  f  AUP 

D  ,           mill     L             t         L  "Mr 

J  vUw 

1  n 

^  303C 

3 

JwOW 

Q 

iJt3    w   IB  urv  Am  T 

C 

MCU    ■    Cj"!     nc  *  1 

hit      □  f\i  thin   di>  f  □ 

— - — 

ljc  y    Ml  IT 

S044C 

A  idCfiAf  T    TAPl  F      £    A    niA      w  ^ABf^ 

— - — 

ufl       iQi  htrv  nni  t 

 , 

^?    niA      If   Q  1 A!  h     TMRrAf^  QHn 

9640C 

OncT     AUnC                    w/             w    Q    C     w  llC 
KUi  1    AfitjLL,     'c'    K    03    *              K  II3 

JO**  '  V 



QMF  1  r    AUn  F  11'\w^7wABf^ 

— — 

— ! — 

j~L  L.  I      n  n^>LC  ■       IIJ    ^     J^C     4    €  0  J 

9dS2A 

^7PLr7    Alijn    YflKF    A^^Funi  V 
jinu'                           n  J      VOL  1 

— - — ' 

1            mm    <^Tm  Pfl^T 

■  OC  J     I'W"      3  <  t-C-  k-      ~  iJj  1 

JC JVUH 

— ! — 

wv-ncT  Mn<c  A<C£im  v 

JC       1 n 

n^j     Ijc    h    13c    4    Cjw        1  tHML  V  ini^  arn^t" 

3?30SA 

— j — ' 

BREAKAWAY   TENSILE  CONt^ECTQR 

32306A 

HSS   152  X  tS2  K  -J.B  leLESCOPfNC  SECTION 

3230TA 

OUTER  TUBE 

323098 

1S2.  4  0.  D.    *  6.  4  K  3B60  COMPOSITE  TUBE 

3231  OB 

IS2.  4  0.0.    M  3.  2  X  1630  COMPOSITE  TOBE 

32312C 

REFLECTOR  CHANNEL 

325I5A 

1625  mm  STEEL  POST 

10  0>A.    X  3S 
LAC  SCREW  WITH 
ONE  FLAT  WASHER 


PC  40G6B  WOOD 
BREAKAWAr  POST 


10  OIA.    11  127 
LAC  SCflE*  WITH 
ONE  Flat  waSher 


ALL  OaKHSOMS  Att£  MltaieTERS 

(ami  UMLCSS  OTMemisE  Koreo. 


SECTION  A-A 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  60& 


DWG.  NO. 
606-56 


WY-BET  BOX 
BEAM  TERMINAL 
SECTION  DETAILS 


EFFECTIVE^AUCUST  1999 


SCHEDULE   OF   HARDWARE  » 

OESICNATION 

DESCRIPTION 

OTL.    DWG,  NO. 

F-1-T6 

M8  HOOK  60LTS 

606-82 

f-3(  )-76 

M16  aUITONHEAD  BOLT  AND  NUT 

606-82 

F-B-7G 

Mte  HEX  BOLT  AND  NUT 

606-82 

F-101  1-79 

M20  HEX  BOLT  AND  NUT 

606-82 

F-1?-73 

RECTANGULAR  PLATC  WASHER 

606-84 

F-13-73 

STEEL  WASHER  FOR  MI6  BOLT 

606-64 

F-3^-76 

PIPE  SLEEVE 

606-B4 

F-35-76 

STEEL  WASHER  AND  NUT  FOR  M24  BOLT 

606-64 

F-37-T6 

CABLE  ASSEhSLT 

606-86 

F-38-79 

END  PLATE 

606-84 

P- 1-76 

STRUCTURAL  SHAPE  LINE  POST   CSTEEL  1 

606-92 

P-2-7S 

END  POST  FITTINGS 

606-90 

P-46-T6 

BENT  PLATE  LINE  POST  15TEEL 1 

606-92 

HE- 1-7G 

19.  1  OiA.   Wine  ROPE   (3  n  11 

606-94 

BE-3' 73 

N-BEAM 

606-88 

fi£-5-76 

W-BEAM  END  SECTION  (FLARED) 

606-68 

RE-7(610)-T9 

W-BEAM  END  SECTION  IBUFFER) 

606-88 

RE-8-T9 

W-BEAM  TERMINAL  CONNECTOR 

606-86 

R£- 7 1  - T9 

ANCHOR  Plate 

606-86 

■  SEE  ARTBA  TECHNICAL  BULLETIN  NO.  268-8 
lACC  STANDARD  FORM  NO.    1311  "A  GUIDE  TO 
STANDARDIZED  HIGHWAY  BARRIER  RAIL  HARDWARE.  ' 


Alt  omeifsotis  ak  unLaKren 
immi  umess  OTHEfmsE  MOTea 


DETAILED  DRAWING 


REFERENCE  DWG.  NO. 

STANDARD  SPEC.  tfiC-Rn 
SECTION    606  °^ 


SCHEDULE  OF 
GUARDRAIL  HARDWARE 


EFFECTIVE:  *U<^^5T  1999 


'or  TRANSPORTATION      \  CADD  \ 


NOTE: 

NUTS  ARE  OF   THE  HEAVY  HEX  TYPES.      INSTALL  BOLTS 
TO  DEVELOP  AN  ULTIMATE  PULL  OPEN  STRENGTH  FROM 
222S  N  TO  44SO  N  APPLIED  IN  A  DIRECTION  NORMAL  TO 
THE  LONGITUDINAL  AXIS  OF  THE  POST. 


111.5  TO  3.  0-i-l|— 


II 
II 

M8  HEX  NUT  — '  | 
_LJ  U 


MB  HOOK  BOLT 


■Ar 


II 
1 1 

II  1.5  TO  3.0 

1 1 


-^11  U-2S 

 V 


M8  ROUND  BEND 
HOOK  BOLT 


M8  HEX  BACKING 
NUT  Oft  APPROVED 
SHOULDER 


MB  ALTERNATE 
Type  round 
8EN0  MOOH  BOLT. 
NO  BACKiNC  nut 
REQUIRED 


M16  HEX  BOLT 


M16  HEX  NUT 

F-8-76 


ALTERNATE  MB  HOOK  BOLT 
F- 1-76 


M20  HEX  BOLT 


L 

THREAD  LENGTH 

38 

FULL 

1  14 

51 

191 

SI 

241 

SI 

trr=r 


M16  OVAL  SHOULDERED 
BUTTONHEAD  BOLT 


M20  HEX  NUT 


L 

THREAD  LENGTH 

31 

FULL 

SI 

38  MIN. 

241 

4  4  UIN. 

457 

63  MIN. 

635 

51  MIN. 

RECESS  ONE  OR 
BOTH  SIDES' 


STEEL   WASHER  FOR  M?0  BOLT 

F-10(  )-79 


M16  RECESS  NUT 

F-3{  )-76 


MLL  OmUSOHS  APE  MM.Lm£r£RS 
tmml  UMLCSS  OTHE/mrSi  KOTEO. 


DE  TAILED 

DRAWING 

REFERENCE 
STANDARD  SPEC. 
SECTION  606 

DWG. 
606- 

NO. 
82 

GUARDRAIL 

HARDWARE 

EFFECTIVE-  AUGUST 

1999 

•ICNTANA  OiPtflTttNT  \UOHJANA 
'Of  IPAHSPOR'trm       \  CAOD 


NOTE: 

CONFOBM  WASHER  TO  THE  REOUIflEMENTS 
OF  AASHTO  H  IBO. 


17.5  X  25.*  SLOTTED  HOLE 

38,  1  . 


4b-. 

'  \  ' 

76.  2 

At.  5 


27. 


■«.8  [APPROX.  BASE 
PiCJAL  THrCKNESSI 


RECTANGULAR  PLATE  WASHER 

F-  12-73 


STEEL  WASHER  FOR  MI6  BOLT 
F-  13-73 


60.  3 


NOTE! 

SLEEVE  CONSISTS  OF  50  mm 
CALVANI2E0  STANDARD  PiPE. 
CONFORMING  TO  THE  REQUIREMENTS 
OF  ASTM  A  53. 


ISO 


POST  SLEEVE 

F-34-76 


NOTE: 

END  PLATES  ARE  TO  CONFORM  TO  THE  REQUIREMENTS 
OF  ASTM  A  36M  AND  BE  CALVANi;EO  in  ACCORDANCE 
WITH  AASHTO  Mill    lASTM  A  I23MI. 


END  PLATE 

F-38-79 


M24  HEX  NUT 


NOTEi 

NUTS  ARE   TO  CONFORM  TO  THE  REQUIREMENTS 
OF  ASTM  A  325M  AND  WASHERS  ARE  TO  BE  MADE 
OF  STEEL;  GALVANIZE  BOTH  IN  ACCORDANCE  wiTh 
AASHTO  M  23?M  (ASTM  A  153M).      AFTER  CAIWANIZING, 
The  pitch  DIAMETER  OF  Th£  nut  WAT  BE  TAPPED 
0.  B  mm  OVER  THE  ANSI  CLASS  ZB  TOLERANCE. 

WASHERS  ARE  TO  MEET  THE  DIMENSIONAL 
REQUIREMENTS  OF  ANSI  B2T.  2  TYPE  A  Plain 
WASHERS.     NO  PUNCHING,   DRILLING  OR 
CUTTING  IS  PERMITTED  AFTER  GALVANIZING. 


Immi  UHLESS  OTHEtmiSE  MOTED. 


DETAILED  DRAWING 

REFERENCE                  DWG.  NO. 
STANDARD  SPEC.  CCift- 
SECTION    606  8" 

STFFI    WASHER  FOR  M?4  ROI  T 

F-35-76 

GUARDRAIL  HARDWARE 

EFFECTIVE:  *"CUST  (999 

WNIANA  DEPARIitNT \UOHTANA 

4^  ^ ^^ly  tpanspootation     1  CUDO 

ITT.  e 

66.  3 

133.  * 

 %  

/-  19.  1  OIA.   CABLE  TO 
/    BE  SWACE  CONNECTED 

9.  S-- 

\\\\\\\\\\\\\ 

— V 

-9.  S 

t 

i     1,  Qniiiiiinin 

t-.1.3  ^"-8 

STANDARD  SWACEO  FITTING 
AND  SIUO  ISTuD  THREADED 
ENTIRE  LENGTH) 


■  19.  I  OIA.  (6  X  19) 
GALVANIZED  CABLE 


NOTES: 

FOR  RELATED  FASTENER  HARDWARE  SEE  F-35-T6 
AND  F-38-79. 

MACHINE  THE  SWAGED  FITTING  FROM  HOT-ROLLEO 
CARBON  STEEL,    CONFORMING  TO  THE  REQUIREMENTS 
OF  ASTM  A  S76.  GRADE   i03S,   AND  ANNEAL 
5UITA9LE  FOR  COLD  SWACINC.      GALVANIZE  THE 
SWAGED  FITTING  IN  ACCORDANCE  wiTh  aSTM  a  I23u 
BEFORE  SWACINC.      DRILL  A  LOCK  PiN  HOLE  TO 
ACCOMMODATE  A  6.1  mm,  PLATED  SPRING  STEEL 
PiN  IHROUCM  The  head  of   the  SWACEO  FITTING 
TO  RETAIN  THE  STUD  IN  THE  PROPER  POSITION, 
AFTER  GALVANIZING  THE  HEAD  MAT  BE  Tapped 
0.6  mm  OVER  THE  ANSI  CLASS  2B  TOLERANCE. 


THE  STUD  IS  TO  CONFORM  TO  THE  REQUtREKNTS 
OF  ASTM  A  449  AND  BE  GALVANIZED  IN  ACCORDANCE 
WITH  ASTM  A    I53M.       THE    THREADS  MUST   HAVE  A 
CLASS  2A  F*T  BEFORE  GALVANIZING.      PRIOR  TO 
GALVANIZING,    MILL  A  9.5  mm  SLOT  INTO  THE  STUD 
END  FOR  THE  lOCIINC  Pin. 

WIRE  ROPE   IS  TO  CONFORM  TO  THE  REQUIREMENTS  OF 
AASHTO  M  30  AND  BE    1 9.  I   mm  PREFORMED.    6  ■  T9. 
WIRE  STRAND  CORE  OR  INDEPENDENT  WIRE  ROPE  CORE 
(IWRCl,    GALVANIZED.    RIGHT  HECULAB  LAY, 
KUNUFACTUREO  OF    ilnPROVED  PLOW  STEEL  WITH  A 
MINthUM  BREAKING  STRENGTH  OF    190.4  KN. 

THE  SWAGED  FITTING.  STuD  AND  NUT  iF-35-761 
UJST  DEVELOP  THE  BREAKING  STRENGTH  OF  THE 
WIRE  ROPE. 


CABLE  ASSEMBLY 

F-37-76 


406 


50 

--^ 

102 

t" 

1—  -  i 

102 

1 

T " 

1 

-  -e- 

102 

1 

1 

i 

SO 

)—  -  ^ 

44.  5 


41.  3 


19.  1  OIA.    (TYP.  I 


■BENT  PLATE 


"1 

V 

9.  5 
R  1 

34.  h-ff 

NOTES! 

ANCHOR  PLATES  ARE  TO  CONFORM  TO 
THE  REQUiReKCNTS  OF  AASHTO  M  ie3M 

lASTM  A   36M1    AND  SE   GALVANIZED  9* 
ACCORDANCE  WITH  AASHTO  M  I M 
(ASTM  A  123MI. 

NO  PUNCHING,    DRILLING  OR  CUTTING 
IS  PERMITTED  AFTER  GALVANIZING, 


ANCHOR  PLATE 

RE-7I-79 


Immi  UMLESS  OTMEfltlSE  KOTEO. 


DETAILED 

DRAWING 

REFERENCE 
STANDARD  SPEC. 
SECTION  606 

DWG. 
606- 

NO. 
86 

GUARDRAIL 

HARDWARE 

EFFECTIVE:  AUGUST 

1999 

'.UONJANA  D£PAf/Ii£m \II0HTAN»\ 
'Of   !RANSPOfil*riON      \  CADD  \ 


J—  10  CAGE  (3.5  mm  THK.  1  OR 
12  GAGE    12.  7  mm  THK.  1 


81.  0 


I.  6 


U-  M.  3  \ 
TOLERANCE  \ 
311,2     '-0.  0,  *<.  8  1  > 


(14. ei 


i  POST  BOLT  SLOT 
I 


501-5,  taO)-* 


301 


POST  BOLT  SLOT 
19.  1  X  63.  5 


I  ^  '    T^SPLICE  BOLT  SLOT 


9- 


23.  0  x  2B.  6 


r  ^ 

216 


—  106 


t  POST 
BOLT  SLOT 


698.  5 


158.0  , 


540.  5 


317. 5  LAP 


85.  t)  <p- 


108  10B 


311.2 


25fl.  0 


SPLICE  eOLT  SLOT 
23.  0  N  28.6 


POST  BOLT  SLOT 
19.  I  X  63.  5 


W-BEAM 

RE-3-73 


W-BEAM  END  SECTION  (FLARED) 

RE-5-76 


■CROSS-SECTION  IS  TO 
REST  WITH  RE-3-73 


1.2 


< 


' — SLOTTED  HOLES 
23.  0  N  28.  6 


406.  A 
(APPROX.  I 


75 


1  762-0 

DIA. 

183.0  579.0 

23.0  K 
76.2  SLOTS 


19.  I  K  63.  5  POST 
BOLT  SLOT    (OPTIONAL  ) 


311.2 


W-BEAM  END  SECTIDN  iBUFFERl 

RE-7 (6lO)-79 


W-BEAM  TERMINAL  CONNECTOR 

RE-8-79 


All  OWHrSOiVS  M£  MliaiETEliS 
Immi  UKLESS  OTH£ftgiSE  MOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-88 


GUARDRAIL  HARDWARE 


EFFECTIVE:  *UCUSI  1999 


'OF  TPANSPORTATION      \  CADD 


■SEE  DETAIL  A  FOR 
CAP  DETAIL 


-MB  HEX  BOLT  WITH 
NUT  AND  WASHER 


■TYPICAL  LINE  POST 
(SEE  P- 1-76) 


T 


76 


45 


200 


21.6  DiA.   HOLES  FOR  M20  BOLTS. 
IH  LONG  WITH  NUTS  &  WASHERS 
(SEE  F-I0-T9I 


SECTION  A-A 


102  ■  T6  «  6-  ^  X  200  L 


FITTINGS  ON  END  P0?;T 


DETAIL  A 


END  POST  FITTINGS 

P-2-79 


NOTES: 

ANCLES  AND  PLATES  ARE  TO  CONFORM  TO  AASHTO  M  1 B3M 
(ASTM  A  36MI  AND  BE  GALVANIZED  IN  ACCORDANCE  WITM 
AASHTO  Mill    (ASTM  A  I23M). 

BOLTS  AND  NUTS  ARE  TO  CONFORM  TO  THE  REOUIRENCNTS  OF 
ASTM  A  307  AND  A  563M.   CLASS  A  OR  BETTER.  RESPECTIVELY 
WASHERS  ABE  MADE  OF  STEEL.    liCETiNC  THE  DIMENSIONAL 
REQUIREMENTS  OF  ANSIB27.2  TYPE  A  NARROW  WAShER. 
GALVANIZE  BOLTS.   NUTS  AND  WASHERS  IN  ACCORDANCE  WITH 
ASTPyl  A  I53IA 

WELDING  IS  TO  CONFORM  TO  THE  CURRENT  REOUtREMENTS  OF 
The  AMERICAN  WELDING  SOCtETY  STRUCTURAL  wElOINC  CODE, 
A.  W.  S.   01.  I. 

NO  PUNCHING.   DRILLING.  CUTTING  OR  WELDING  IS  PERMITTED 
AFTER  GALVANIZING. 


*IL  OmeilSCllS  M£  jrHLaCTfAS 
(mm I  UHlESS  OTt^/ttiS£  HOTEO. 


DE  TA  ILED  DRAWING 


REFERENCE  DWG.  NO. 

STANDARD  SPEC.  cnfc  Qn 

SECTION  606 


CABLE  GUARDRAIL  HARDWARE 


EFFECTIVE:  AUGUST  1999 


'UONIANA  oEPAnritur  ^ 
'Of  JKANSPQRtAllQN 


ADD 


25 


HOLES  IN  IMIS 
FLANGE  REQUIRED 
/       ONLT  FOR  ALTERNATE 
HOOK  eOLTS 


~1 


9.  5  DIA.  (TtP 


200  X  610  H  6  PL. 


BOTTOM  CORNERS  tAAr 

BE  CLIPPED  50  k 

50  TO  AID  DRIVING  


\ 


'  if 

il 


125. 1 


890 


85.  £ 


err 


R  :  9.  5  (t3.  21 


57.2 


-6.  1  (Uh4CALVANIZE0 
THICKNESS) 


6t0 


100 


90 

tl.  5*  1  ^R 


SECTION  A-A 


NOTES: 

POSTS  AND  POST  PLATES  ARE  TO  CONFORM  TO 
THE  MECHANICAL  REQUIREMENTS  OF  AASHTO 
M  leSM  lASTM  A  36M1  AND  BE  WELDEO  TO 
MEET  THE  CURRENT  REQUIREMENTS  OF  THE 
AMERICAN  WELDING  SOCIETY  STRUCTURAL  IKELDINC 
CODE.    A.K.S.    01.1,      GALVANIZE  FABRICATED 
POSTS  IN  ACCORDANCE  WITH  aAShTO  m  IM 
lASTM  A  l23Mt. 

NO  PUNCHING.  DRILLING.  CUTTING  OR  WELDING 
IS  PERMITTED  AFTER  GALVANIZING. 


T4.  6 


BENT  PLATE   LINE  POST    [STFFI  1 

P-46-76 


-REQUIRED  ONLT 
FOR  ALTERNATE 
HOOK  BOLTS 


890 


S75  K  e  kg/m 


200  X  610  ■  6  PL. 


BOTTOM  CORNERS  MAT 

BE  CLIPPED  SO  ■ 

50  TO  AID  DRIVING  


19.  I   DIA.  HOLE. 
OPTIONAL  FOR  HANDLING 
DURING  GALVANIZING 


9.  5  DIA.    (TYP.  ) 


NOTES! 

ALL  HOLES  ARE  9.  5  mm  EXCEPT 
AS  NOTED. 

WELOnC  IS  TO  CONFORM  TO  THE 
REOumeMENIS  OF  THE  CURRENT 
AMERICAN  WELDING  SOCIETY 
STRUCTURAL  WELDING  CODE. 
A.  W.  S.  01.  I. 

NO  PUNCHING,  DRILL  INC,  CUTTING 
OR  WELDING  IS  PERMITTED  AFTER 
GALVANIZING. 

POSTS  AND  POST  PLATES  ARE  TO 
CONFORM  TO  AASHTO  M  I BSM  lASTM 
A  36M)  AND  BE  GALVANIZED  IN 
ACCORDANCE  WITH  AASHTO  Mill 
lASTM  A  123MI. 


tmm)  UMLESS  OTt^atiS£  MOTED. 


STRUCTURAL   SHAPE   LINE   POST  l 

P- I -76 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-92 


CABLE  GUARDRAIL  HARDWARE 


EFFECTIVE:  *UGUST  1995 


'Of  TRANSPfXTATlM      \  q^qq 


STD.    TURNBUCKLC,    305  TAKE-UP 


FLATTEN  30  mm  FOR  WRENCH 

SPRING   (CALV.  1  WIRE  -  M.3  DIA.  MIN. 

1 14.  3  LONG  SPRING  STOP 

CABLE  ANCHOR  WEDCE 


W20  ANSie?T.  2 
WIDE  TYPE  *  PLAIN 
STEEL  WASHER 


U20  SO.   NUT  (CALV.  1 


R.  H.  :  Right  HAND 
L.M.    =  LEFT  HAND 


19.  I  DIA.  WIRE  ROPE 
M20  SO.    NUT    (CALV.  ) 


COMPENSATING  CABLE  END  ASSEMBLY 


STD.   TUHN6UCKLE.   305  TAKE-UP 
455 


ICO  ANSie?T.  2 
WIDE   TYPE  A  PLAIN 
STEEL  WASHER 


M20  SO.    NUT    (CALV.  1 
THREADS 


FLATTEN  30  mm  FOR  WRENCH 


WEDGE  (CAST  STEEL 
OR  MALL   IRON  I 


19.  I  OIA.   WIRE  ROPE 


CABLE  END  (CAST  STEEL 
OR  MALL  IRON) 


TURNBUCKLE  CABLE  END  ASSEMBLY 


11.1 


46.  B 


19.  I  DiA.    -  3  «  7  WIRE  ROPE 


21.4  


5.  2  R  ITTP.  1 


3.  2 


WEDCE  DETAIL 


19.  I   DIA.    WIRE  ROPE 

RE-  1-76 


NOTES! 

WIRE  ROPE  AND  CONNECTING  HARDWARE  ARE   TO  CONFORM  TO  THE  REQUIREIiCNI'S  OF  AASHTO  M  30 
CLASS  A.    19.  1   mm  ROPE.      CONNECTING  HARDWARE  MUST  DEVELOP  THE  FULL  STRENGTH  OF  A 
SINGLE  CABLE    (111.2  kNl.      CAST  STEEL  COIrf-ONENTS  ARE  TO  CONFORM  TO  ThH  HEOUIREMENTS 
OF  AASHTO  M  I03M  (ASTM  A  2TMI.      MALLEABLE  IRON  CASTINGS  ABE  TO  CONFORM  TO  THE 
REQUIREMENTS  OF  ASTM  A  47M. 

AT  ALL  LOCATIONS  WHERE  THE  CABLE   IS  CONNECTED  TO  A  CABLE  SOCKET  WITH  A  WEDGE  TYPE 
CONNECTION.    CHIMP  ONE  WIRE  OF  THE  WIRE  ROPE  OVER  THE  BASE  OF  THE  WEDGE  TO  HOLD  IT 
FifiULT  IN  PLACE. 

COMPENSATING  DEVICES  ARE  TO  HAVE  SPRING  CONSTANTS  OF  76.8  N/mm.  PLUS  OR  MINUS  8.8 
N/mm.    AND  PERMIT  A  TRAVEL  OF    ISO  mm  PLUS  OR  MINUS  25  mm. 

DESIGN  SOCKET  BASKETS  FOR  USE  WITH  THE  WEDCE  DETAILED  H  THIS  DRAWING. 

ALTERNATE  HARDWARE  DESIGNS  WILL  8E  CONSIDERED  FOR  APPROVAL   PROVIDED  IHEIP  CONNECTION 
DETAILS,    FOR  THE  PURPOSE  OF  MAINTENANCE  SUBSTITUTIONS.    ARE  COMPATIBLE  WITH  THE  DETAILS 
OF   THIS  DRAWING  AND  THEIR  OPERATING  CHARACTERISTICS  ARE  SIMILAR  TQ  THOSE  OF  THE 
HARDWARE   IN  THIS  DRAWING, 

THREADS  OF  EXTERNALLY  THREADED  PARTS  ARE  TO  BE  UNC,  CLASS  2A  TOLERANCE  (ANSI61. I). 
INTERNALLY  THREADED  PARTS  ARE  TO  KCET  ThE  DIMENSIONAL  REQUIREMENTS  OF  ASTM  A  563M. 


immt  UKLESS  OTHCMlSt  MOTEO. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


owe.  NO. 
606-94 


CABLE  GUARDRAIL  HARDWARE 


cccfriivE-  AUGUST  i 999 


'  IS3NTANA  Q£PAR1ltNT\U0HTAHA 

'Of  fRANSPORJAJION      \  CAOO 


LINE  POST 


/ 


W'RE  enAClNC  TWISTED 


DIRECTION  OF  PULL 


2100 


1350 


T50 


ii 

i 

2400 


WIRE  SPACING  TABLE 


COMBINATION  WOVEN  WIRE  & 
BARBED  WIRE  FENCE 


1.2  m  FENCE  HEIGHT 


800  WW-2  ew  • 


TYPE  F2-8O0*m 


225 

'i;5 

150 
I  40 
125 
t  15 
100 
90 
80 
50 


800  WW- 3  BW 


TYPE  F3-800WW 


\wm//Awm 


m 


150 
'}  00 
I  00 
150 
MO 
t25 
I  15 
100 
90 

ao 

^0 


3  SW 


TYPE  f3 


400 

400 

400 

BARBED  WIRE  FENCE 


I.  2  m  FENCE  HEIGHT 


4  BUI 


TYPE  F4 


300 

300 

300 

300 

APPROXIMATE  WEIGHT  OF  BOO  mm  WOVEN  WIRE  FABRIC    I832-6M2  5  1 
PER  100  m  ROLL  IS  66  Kg  15  Kq     (NOTE;  12.5  CAGE  I 
"DENOTES  STAPLE  LOCATIONS 


5  0W 


TYPE  F5 


300 

300 

250 

200 

150 

&  8W 


TYPE  F6 


300 

200 

2O0 

200 

150 

150 

•  OTHER  WOVEN  WIRE  HEIGHTS  AND  NUMBER  OC  BARBED  WIRE  COMBINATIONS  ARE  available. 


STATS 


1.  USE  WIRE  STAYS  ON  ALL  FENCES  UNLESS  WOOD  STAYS  ARE  SPECIFIEO. 

2.  LOCATE  STAYS  HALFWAY  BETWEEN  LINE  POSTS. 

eTTyEN*VHE^°,''oP^Z"eo7?^M^Ss:^      "  ^"-^ 


5. 


^'m^n"°,°°so'm:^*R"^^^"fL"■    "f.  I'^^"        -"-^  «°"ND.    a  rough  D.«N5I0N 


ALL  OaKlSCMS  AA£  yH-Lmcre/ts 
Immi  UMLESS  OTHSftmSE  MOTED. 


NOTES! 

'M-   DENOTES  METAL  POSTS.    EG.    TYPE  F3U. 
■W   DENOTES  WOOD  POSTS.   EC.    TYPE  F4W 

SEE  THE  STANOAHO  SPECIFICATIONS  FOR  POST  REQUIREMENTS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  607 


OWG.  NO. 
607-00 


FARM  FENCE 


EFFECTIVE:  AUGUST  1999 


'imrANA  DEPARJI£NT\U0HTAHA 
^OF  TRANSPORTATIOH       \  CADD 


BRACE  WIRES  •  ONE  CONTINUOUS  9  OR  12.5 
CAGE  SMOOTH  WIRE  OOUBlED  TO  FORM  A  FOUR 
WIRE  SflACE,      TIE  THE  TWO  ENDS  NEAR  THE 

TOP  OF  The  panel  posts. 

LEVERS  ■  37.5  K  50  X  300  MINIHJM  SIZE. 


2500 


9  GAGE 
STAPLE 


WHEN  SOUARE  POSTS  ARE 
USED,  NOTCHING  IS  NOT 
NECESSARY. 


SEE  DETAIL  'A- 


DO  NOT  INTER- 
WEAVE WIRE  AT 
POINT  OF  CROSSING' 
T5 


POSTS- 

2400  K  125  ROUND 
OR  125  SO.  SAWN 


DETAIL  ■A" 


2500 


2500 


LEVERS 
^'*'1LEAVE  IN  PLACE*''* 
AFTER  TWISTING) 


1050 


2400 


50 


1350 


750 


■m  ^ 

1050 

POSTS- 

2400  K  125  ROUND 
OR  125  SO.  SAWN 

SINGLE  PANFL 

FOR  PULLING.    STRETCHING.    CHANCES  IN 
VERTICAL  ALIGNMENT  OR  PANELS  ON  A 
RUN  OF  LESS  THAN   100  m. 


LINE  POST 

2100  K  100  MIN.  ROUND 
OR  100  X  100  SO.  SAWN 


DOUBLE  PANFI 

FOB  CORNERS.  PULLING  OR  STRETCHINC. 
AND  CHANCES  IN  HORIZONTAL  ALIGNMENT. 


TYPE   "CW"    -    -^TRAinHT  RUN'    FENCE   WITH  WQQD  POSTS 


■METAL  LINE  POST 
2000  LONG  K  2 
kg/m  NOMINAL 


CONCRETE  FOOTING 
450  X  300  K  300 

WHEN  POST  SET  IN 
SOLID  ROCK.  PROVIDE 
450  MIN.  BURIAL. 


1350 


50-1 


STEEL   GATE   &  BRACiNn 


TYPE    "CM"    -    FENCE   WITH  STEEt  POSTS 


NOTES! 


SEE  THE  STANDARD  SPECIFICATIONS  FOR  POST  AND  GATE 
REQUIREMENTS. 

PLACE  ALL  FENCE  WIRE  ON  PASTURE  SIDE  OF  POST  EXCEPT 
ON  CURVES.     THEN.   PLACE  THE  WIRE  ON  THE  OUTSIDE  OF  THE 
CURVE. 

tN  AREAS  SUBJECT  TO  HIGH  VELOCITY  WINDS  AND  MOVING  DEBRIS 
WIRES  MAT  BE  PLACED  ON  WINDWARD  SiOE  OF  POSTS.  EXCEPT  ON 
CURVES- 

ALL  CONCRETE  IS  CLASS  "F"  OR  BETTER. 

POST  SPACING  (S  GENERALLY  MEASURED  PARALLEL   TO  GROUND. 

LINE  POST  SPACING  IS  5000  mm  CENTER  TO  CENTER.     LINE  POST 
SPACING  FROM  BRACE  OR  PANEL  POST  IS  5000  mm  CENTER  TO 
CENTER. 

PLACE  600  mm  WIRE  STAY  HALFWAY  BETWEEN  POSTS.     00  NOT 
PLACE  STAYS  ON  PANELS  FOR  'CW   AND  'CW  FENCE. 

TYPE  "CW  FENCE  HAS  ONE  METAL  POST  IN  PLACE  OF  A  WOODEN 
LINE  POST  IN  EACH  150  m  «UN  FOR  LIGHTNING  PROTECTION. 

USE  TYPE  'CW-    (WOOD)  PANELS  ON  ALL   TYPE  'CM-    (METAL  I 
FENCES  INSTEAD  OF  STEEl  PANELS  UNLESS  OTHERWISE  SPECIFIED. 

SET  STEEL  CORNER.   END,   CaTE  AND  PULL  POSTS.   AND  EACH 
BRACE  IN  CONCRETE  AS  SHOWN. 


SEE  DTL.   OWG.  NO.  60T- 10  FOR  ADDITIONAL  FENCING  DETAILS. 

A  DEAOMAN  MAT  BE  A  PRECAST  CONCRETE  BLOCK.    A  CAST  IN 
PLACE  CONCRETE  BLOCK,    A  ROCK  OR  OTHER  APPROVED  OBJECT 
WEIGHING  AT  LEAST  TO  Kfl.      BURY  THE  DEAOMAN  IN  THE  GROUND 
WITH  AT   LEAST   600  mm  OF   COVER.      ATTACH  THE    DEAOMAN  TO 

THE  FENCE  WITH  3  STRANDS  OF  9  GAGE  WIRE  OR  6  STRANDS  OF 
12.5  GAGE  WIRE.     SEE  DETAILED  DRAWING  NO,   607-10  FOR 
ALTERNATE  DEADMAN. 

STAPLE  THE  BOTTOM.    TOP.  CENTER  AND  ALTERNATE  WIRES  OF 
WOVEN  WIRE  TO  WOOD  LINE  POSTS. 

TIE  THE  BOTTOM.  TOP,  CENTER  AND  ALTERNATE  WIRES  OF  WOVEN 
WIRE  TO  STEEL  LINE  POSTS. 

STAPLE  ALL  WIRES  OF  WOVEN  WIRE  TO  WOOD  CORNER  POSTS  OB 
POST  USED  TO  TtE-OFF  wiHE. 


fMf  UMLESS  OTHEfmiSE  HOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC, 
SECTION  60r 


OWG.  NO. 

607-05 


INTERSTATE  FENCE 


EFFECTIVE:  AUGUST  1999 


' Of  TRANSPORtAtlON 


SINGLE  PANEL 
lENO  OF  RUN) 


DOUBLE  PANEL 


DOUBLE  PANEL 


OOUBLE  PANEL 
(END  OF  RUN) 


SINGLE  PANEL  SINClE  PANEL  S/NCLE  PANEL 

I  END  OF  RUNl 


FENCE 
TYPE 

RUN  :  L 
Im) 

PANELS 
REQUIRED 

COMBINATION 
BAR8E0 

LESS  THAN  10 

NONE 

10  -  100 

SINGLE 

OVER  100 

TO 
200  MAX. 

DOUBLE 

aARBED 

LESS  THAN  20 

NONE 

20  -  200 

SINCLE 

OVER  200 
TO 

300  MAX. 

DOUBLE 

DOUBLE  PANEL  AT  FENCE 
CORNER  OR  ANCLE  BREAK 


FENCE   PANEL  TYPF-^ 


NOTE: 

TIE  OFF  ON  ALL  CROSS  HATCHED  OR  SHADED 

POSTS. 


METAL  LINE  POSTS  DRIVEN  INTO 
GROUND  AI  LEAST  900  mm  


THREE  STRANDS  OF 
9  CAGE  WISE  TIED 
AROUND  AT  LEAST 
Two  LINE  WIRES  AND 
AROUND  The  JUNCTION 
OF  THE  METAL  POSTS 


ALTERNATE  DEADMAN 

USED  IN  LIEU  OF  A  ROCK  OR  PRECAST  CONCRETE 
BLOCK  AS  SPECIFIED  ON  OTL.   OWC.   NO.  607-05. 


NOTES' 


ti'ri^^s^^SA^^s^^o'^Ts^tV^Fi'v^  nAT' ''''' 

JSoM'mrENS'oF  ThF.W:*  ."^"^^^  ^^"EE  vertical  STAT  WIRES 

^.1:^-,.  '"^  FENCE.      PLACE  THE  FIRST  COMPLETE  VERTICAI    ITAV  wide  Ar-»iiuCT 

H  Sd  Pos?':rLEisT"?wr'r°,ii.°L^"^  horizontal    S'"wr^^2:n  oSSS'"'' 

mt  tno  POST  AT  LEAST  TWO  TlktS  AND  THEN  WRAPPING  AROUND  ITSELF  FIVE  TIMES. 


DETAILED  DRAWINn 


REFERENCE 

STANDARD  SPEC. 
SECTION  GOT 


DWG.  NO. 
607- 10 


FENCING  DETAILS 


EFFECTIVE!  *UCUST  iggg 


\iCNJ»NA  OEPARTifNT  KuONTANA] 

'or  tpahsporta tion     \  ^^q^ 


R/W 


SLOPE  MJST  BE  STEEP  ENOUGH  TO  DETER 
PASSAGE  OF  TRESPASSERS. 


R/W 


FENCE  LAYOUT  ON  STEEP  SLOPES 


PANEL 


WOVEN  I.  BARBED 


MINIIAJM  OF    10  BARBED  WIRES 

SPACED  ABOUT  SAKC  AS 
HORIZONTAL  WIHE  ON  COMBINATION 


7 


FENCE   LAYOUT  ON  SHARP  VFRTICAL  CURVES 
TO  AVOID  TRYING  TO  CONFORM  WOVEN  W[RE  TO  UNEVEN  TERRAIN 


PANEL 


FENCE   CONNECTION  TO  CATTLE  GUARD 
SECURELY  FASTEN  FENCE  WiRE  TO  THE  WiNCS 

AND  ARRANGE   SO  THAT   ANIMALS  CANNOT  PASS. 


»  300  mm  OFFSET  APPLIES  TO 
INTERSTATE  FENCING  ONLY. 

300  • 

|_  R/W  LINE   

TIJ  V 


300  • 


R/W  WIDTH 
I  VARIABLE  > 


t.  SURVEY 


DOUBLE  PANEL 

SINCLE  PANEL 

LOCATE  PANELS  SO  THAT 
ANIMALS  CANNOT  PASS 


DOUBLE  PANEL 
SINGLE  PANEL 


SECURELY  FASTEN  WING  FENCE 
TO  PIPE  BY  M12  EYE  BOLTS  OR 
OTHER  APPROVED  ICTHDD. 


300  • 


FENCE  LAYOUT   AT  STOCKPASS.    BRIDGES  AND  LARGE  PIPES 


R/W  LINE 


FENCE  LAYOUT  AT 
CHANGE   IN  R/W  WIDTH 


300  1- 


— CROSS  FENCE 
1  y— SiNCLE  OR  DOUBLE  PANEL 
^y~R/W  FENCE 


■n/W  FENCE 


FENCE   LAYOUT  AT  CROSS-FENCE  CONNFTTinN 


-  t  LANES 


FENCE  UNDER  STRUCTURE 
BEHIND  BRIDGE  BENlS 


-  t  LANES 


■R/W  PENCE 


A, 


FENCE  LAYOUT  AT  LOCAL  ROAD 
UNDER  INTERSTATE 


iwm)  uMLtss  oTt^tmise  Korea 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  60r 


DWG.  NO. 

607- 15 


FENCING  DETAILS 


EFFECTIVE:  AUGUST  1999 


fUWrAM  0£PARIi£Nr\UQHTANA 
^Or  WANSPORrAJION      \  CADO 


WOOD  FARM  ENTRANCE  GATE    (TYPE   C- 1  1 
NOTEi  use  100  NAILS  AND  CLINCH  FOR  GATE  CONSTRUCTION. 


I^STALL  CATE  CLOSURE  LATCH 
AS  SHOWN,    OR  ALTERNATE  DEVICE 
AS  APPROVED  BY  THE  ENCINEeft 


*800 


y 

1S3S 


1535 

62.  S  OiA.    K  1 050  STAT  TIEO 
TO  MAIN  TENCE  BY  3  WIRE  LOOPS 
OF  9  GAGE  SPJOOTH  WiRE 

1350 


WIRE  FARM  ENTRANCF  GATE    (TYPE  C-?) 


NOTE; 

USE  SAME  WIRE  SCHEME  ON  GATE 
AS  THAT  USED  ON  PENCE,  UNLESS 
STATED  OTHERWISE  IN  R/W  AGREEMENT. 


METAL   FARM  ENTRANPE  GATE    (TYPE  G-3) 


NOTES! 

ALL  GATES  AflE  fl800  mm  WIDE  UNLESS 
R/*  AGREEMENT  STATES  OTHERWISE. 

DETAILED  DRAWING 

REFERENCE                  DWG.  NO. 

STANOAHD  SPEC.                      ^a?  in 
SECTION   60T  bU*-i;U 

ALL  GATES  WILL  HAVE  A  SINGLE  OR 
DOUBLE  PANEL  AT  EACH  EnO. 

ALL  omensons  »a£  ya.LiuejERS 

tmmi  UHL£S5  OTMEHmSE  HOTED. 

FARM  ENTRANCE 
GATES 

EFFECTIVE:  AUGUST  1993 

'  ^  ■'■  »  UWIAKA  0£f''lfirieNT{uONTANA\ 

TWISTED  ANO 
eARBED  SELVAGE 


■CHAIN  LINK  FABRIC 


CATE,  END.  CORNER 
OR  PULL  POST 


LINE  PQ'jT 


1630 


TENSION  WIRE 


I.  8  m  CHAIN  LINK  FENCE 


TOP  RAIL 


SINGLE  PANEL 
AS  SPECIFIED 


ROUND 
SECTION 


DOUBLE  PANEL 
PULL  POST  AND  CORNER  POST  BRACING 


NOTE! 

NO  CONCRETE  BLOCK  REQUIRED 
FOR  SINGLE  CATE.  GATE 
LATCHES  OIRECTLT  TO  POST. 


GATES 


END  POST 


CHAIN  LINK  FENCE   -   0.9  m.     1.2  m   AND    1.5  m 


NOTES: 

SEE  THE  STANDARD  SPECIFICATIONS  FOR  FURTHER  REQUIREMENTS. 

00  NOT  INSTALL  DOUBLE  PANELS  MORE  THAN  90  m  APART  ON 
TANGENTS  OR  MORE  THAN  TS  m  APART  ON  ANY  CURVE.  FOR 
CURVES  WITH  A  RADIUS  SHARPER  THAN  350  m,    INSTALL  A  DOUBLE 
PANEL  ON  EACH  Curve  end.    Plus  one  ADDITIONAL  Panel  for  EACH 
10'    of  DEFLECTION.    EVENLY  SPACED,    BETWEEN  THE  CURVE  ENDS. 

PULL  POST  BRACING  ON  1.8  m  FENCE  ts  THE  SAME  AS  CORNER 
BRACING. 

A  DROP  BAR  LOCKING  DEVICE  IS  REQUIRED  FOR  ALL  DOUBLE  CATE 
INSTALLATIONS.  IHE  DROP  BAR  MUST  BE  ABLE  TO  BE  INSERTED 
INTO  THE  CONCRETE  BLOCK  AT  LEAST  150  mm. 


ALL  CONCRETE  IS  CLASS  "F"  OR  BETTER. 

WHEN  FENCE  IS  LESS  THAN  15  m  FROM  THE  EDGE  OF  A 
DRIVING  LANE,  USE  A  9.  5  mm  OIA.  GALVANIZED  STEEL 
CABLE  IN  PLACE  OF  THE  TOP  l*IAL  BRACE  HAIL. 


Ait  0«f«S<WS  ARf  *ti«tfTf« 
Imml  UMLlSS  OTt^miSE  KOTCO. 


HEIGHT 
OF  FABRIC 

WIRE  FABRIC 
ABOVE  GROUND 

DEPTH  OF 
CONCRETE 

DEPTH  OF  POST 
IN  CONC.  IMIN.  1 

1830 

25  TO  50 

900 

BOO 

1S25 

25  TO  SO 

900 

800 

1220 

25  TO  50 

?50 

650 

915 

25  TO  50 

'50 

650 

DETAILED  DRAWING 


REFERENCE 
SIANOAflO  SPEC. 
SECTION  60? 


DWG.  NO. 
607-25 


CHAIN  LINK  FENCE 


EFFECTIVE:  AUGUST  1999 


'  UOtiTANA  0EP»R1I£NT\UQNTANA 
'OF  IRtNSPm'ATW      \  CADD 


19  OlA.    HOLES   ITTP.  I 


PANEL  LENGTH  :  4900 


25 


650 


I  T50 


150 
150 


ITTP.  '^^[] 
(TTP.  I  1 


1750 


-  ©  Slope  BRtce 

"1^^  \^      FASTENING  IWWEN 


650 


REOUinED  1 


650 


5S 


— T 
^. — ^ 


W  y\    (TOPICAL  ^ 


IS)  SL  At 


FASTENING 


(NE  POST  CD 


®  ANCHOR  SYSTEM  ai 
iSEE  DTL-  owe,  NO. 
607-40  FOR  DETAILS) 


FRONT  VIEW 


I2T-  30' 


19  OlA. 
HOLES  (TYP 


20- 
20 


150 


(D  FRAME 


T 


f-40 

1 

-•—  40 

♦             .  . 

-H 

400 

1650 

» 

400 

2450 

QSILL 


(5)  FRAItlE  TO  FRAI*  Xif* 
FASTENING  


(a)  ANCHOR  SYSTEM  »] 
ISEE  OTL.  OHC.  no. 
607-40  FOR  DETAILS)-^ 


19  DIA. 

HOLES  (TYP.  1 


®  FRAME 


GENERAL  NOTES 

®  ANCHOR  SYSTEM  OETAIL 

USE  ANCHOR  SYSTEM  tti  UNLESS  SOIL  AND  MOISTURE  CONDITIONS  NECESSITATE  THE  USE 
OF  AN  ALTERNATE  SYSTEM.    OR  AS  OIBECIEO  BY  THE  ENGINEER.      CONSULT  OETAILEO 
ORAKINC  NUU8EBS  607-40  AND  607-45  FOR  ANCHOR  SYSTEMS  Ii3  (ROCKY  CONDITIONS! 
AND  B2    ISWAMPY  CONDITIONS). 

(D  Slat  fastening 

fasten  slats  to  the  frame  with  3  -  i2d  common  barbed  shank  nails  at  each 
location. 

(c)  brace  fastening 

fasten  braces  10  the  frame  with  4  -  8fl  common  nails  at  each  location  and 
cl  inch. 

©  frame  to  sill  and  frame  to  frame  fastening 

fasten  the  sill  and  frame  mehbers  to  the  frame  at  each  location  with  2  - 
mie  x  127  mm  standard  machine  bolts,  each  with  hex  nut  and  t*0  flat 
washers.    see  ndte®at  right. 

(e)  line  POSTS 

PLACE  LINE  POSTS  AT  EACH  END  OF  EACH  LINE  OF  SNOW  FENCE  AS  SHOWN.  POSTS 
ABE  2000  mm  LONG  WITH  A  MINIMUM  OlAM£TER  OF   75  mm  AND  A  MAXIMUM  DIAMETER 
OF  150  mm.     BUTT  TREAT  900  mm  MINIMUM. 

©  WIRE  TIC 

USE  12  CAGE  OR  HEAVIER  GALVANIZED  WIRE  TO  FORM  THE  WIRE  TIES. 

©  SLOPE  BRACE  FASTENING 

FASTEN  SLOPE  BRACES  WITH  3  ~  l6o  COKWON  BARBED  SHANK  NAILS  AT  EACH  LOCATION. 


LUMBER 

-2.4m 

SNOW  FENCE   W/  ANCHOR  SYSTEM  »l 

Bill 

OF  MATERIALS  FOR  ONE  PANEL 

ITEM 
NO. 

NO.  OF 
P(£CES 

LUIxiBER 
SIZE 

DESCRIPTION 

o- 

3 

50  K  ISO  K  2450 

FRAhC  (SILL) 

©• 

3 

50  K  <S0  M  2310 

FRAIC 

@. 

3 

50  ■  150  »  2575 

FRA« 

»  NOTE:    PRESSURE  TREAT  ALL  SO  k   ISO  MEMBERS   (ENTIRE  FRAME) 

® 

1 

25  ■  ISO  M  4B00 

BRACE 

© 

e 

25  »  150  X  4BO0 

SLAT 

©» 

2 

50  K  150  ■  3000 

SLOPE  BRACE 

m  NOTE!    USE  ONLY  WHEN  SLOPE  IS  5:  1  OR  GREATER 

HARDWARE  -   2.  4  m  SNOW  FENCE  W/  ANCHOR  SYSTEM  «1 

BILL  OF  MATERIALS  FOR  ONE  PANEL 

QUANTITY 

DESCRIPTION 

® 

IS 

Mie  K  12T  HEX  BOLT  (THREADED  FULL  LENGTH)  AND  NUT 

© 

36 

Flat  washer  for  mi6  BOLt 

® 

0.50  KQ 

120  COMMON  BARBED  SHANK  NAIL 

® 

12 

1119  RESAR  ■  ISOO 

© 

6  PIECES 

12  GAGE  TIE  WIRE  «  1500  t 

© 

0.  15  Kg 

Bd  QOmON  NAILS 

© 

0.  1 1  Kg 

16a  COMMON  BARBED  ShANK  NAILS 

®  NOTEi 

AFTER  M16  BOLTS  HAVE 
BEEN  TIGHTENED.  BuRR  THE 
THREAD  DIRECTLY  BEHIND  THE 
NUT  TO  PREVENT  EVENTUAL 
LOOSENING  OF  THE  NUTS. 


ALL  NAILS  MAY  BE  EITHER  HAND  DRIVEN  OR  ORlVEN  WITH  A  PNEUMATIC  NAILER. 


ALL  OmeMSCMS  M£  VCtWfTCAS 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  607 


owe.  NO. 
607-30 


2.  4  m  WOOD  SNOW  FENCE 
H/  ANCHOR  SYSTEM  ttt 


EFFECTIVE^AUCUST  1999 


'Of  JRANSPORJtlOK      \  CADD 


19  OlA.    HOLES   HYP.  1 


PANEL  LENGTH  :  4B00 

25 

650 

1750 

1T50 

650 

650  J 

u  i 

Ms... 

1 

1  u 

Of£  efi*CE 


f*ST£NINC  (WHEh 


REQUIRED ) 


® ANCHOR  SYSTEM  «[ 
"SEE  OTL.  owe.  NO. 
607-40  FOR  DETAILS) 


*^LIN£  POST© 


FRONT  VIEW 


19  OiA. 

HOLES    tTYP.  I 


(D  FRAME 


150- 


(2)  FRAME 


NOTE: 

PLACEMEM  OF  fiESAfi  ANCHORS 
TiChT  against  SNQW  fENCE 
l*MB£RS©  CD         'S  CRITICAL 

TO  PREVENT  Overturning  and 

SLIDING.  SEE  ANCHOR  SYSTEM  »1 
DETAILS,   DTL.   OWG.   NO,  60T-flO. 


40 

--^[-—40 

1 

40 

^40 

1 

*1 

r" 

325  1 

1500 

1525 

300 

16 

50 

©SILL 


19  DIA. 

HOLES  ITTP.  1 


(D  BRACE 


® FRAME 


DIG  our  AS  REOUIREO  FOR  ENDS  OF  MEMBERS 
THE  ENTIRE  LENGTH  OF  SILL  ©  TO  ASSURE  FV 
AGAINST  TERRAIN. 


uTl  bearTni 


AND 

C  OF  SILL 


END  VIEW 


GENERAL  NOTES 

®  ANCHOR   SYSTEM  DETAIL 

USE  ANCHOR  SYSTEM  Hi  UNLESS  SOIL  AND  MOISTURE  CONDITIONS  NECESSITATE  iHt  USE 
OF  AN  ALTERNATE  SYSTEM.    OR  AS  DtRECTEO  BY  THE  ENGINEER.      CONSULT  DETAILED 
DRAWING  NUMBERS  607-40  AND  607-45  FOR  ANCHOR  SYSTEMS  W  (ROCKY  CONOlTlONSl 
ANO  *>?    ISHAMPT  CONDITIONS). 

(D  SLAT  FASTENING 

FASTEN  SLATS  TO  THE  FRAME  WITH  3  -  I2d  COMMON  BARBED  SHANK  NAILS  AT  EACH 

LOCATION. 

(£)  BRACE  FASTENING 

FASTEN  BRACES  TO  THE  FRAME  WITH  A  -  9(3  COMMON  NAILS  AT  EACH  LOCATION  AND 
CL  INCH. 

®  frame  to  sill  and  frame  to  frame  fastening 

fasten  the  sill  and  frame  u£i«£rs  to  the  frame  at  each  location  with  2  - 
mie  »  127  mm  standard  machine  bolts.  each  with  hex  nut  and  two  flat 
washers.   see  note®ai  right. 

(e)  line  posts 

PLACE  LINE  POSTS  AT  EACH  END  OF  EACH  LINE  OF  SNOW  FENCE  AS  SHOWN.  POSTS 
ARE  2000  mm  LONG  WITH  A  MINIMUM  DIAMETER  OF   75  mm  ANO  A  MAXIMUM  DIAMETER 
OF   ISO  mm.      BUTT  TREAT  900  mm  MINIMUM. 

©  WIRE  TIE 

USE    12  CAGE  OH  HEAVIER  GALVANIZED  WIRE  TO  FORM  THE  WIRE  TIES. 

©  BACK  &  SLOPE  BRACE  FASTENING 

FASTEN  BACK  BRACES  TO  THE  FRAHE  WITH  2  -  IGo  NAILS     AND  FASTEN  THE  SLOPE 
BRACES  WITH  3  -  16a  BARBED  SHANK  NAILS  AT  EACH  LOUTION 


LUMBER   -    3.  6  m  SNOW  FENCE   W/  ANCHOR  SYSTEM  ttl 

Bill  of  MATERIALS  FOR  ONE  PANEL 

ITEM 
NO. 

NO.  OF 
PIECES 

LUMBER 
S'ZE 

DESCRIPTION 

o- 

3 

50  K  ISO  X  3650 

SILL 

®. 

3 

50  M  ISO  X  2157 

FRAhC 

©• 

3 

50  X  150  »  39B4 

FRAhC 

®. 

3 

SO  M   150  X  3950 

FRAI« 

•  NOTE:    PRESSURE  TREAT  ALL  50  »   150  MEMBERS    (ENTIRE  FRAME! 

1 

50  X  100  X  3650 

BACK  BRACE 

© 

1 

25  ■  ISO  X  S400 

BRACE 

® 

12 

25  M  150  X  4800 

SLAT 

©« 

2 

50  X  150  X  4000 

SLOPE  BRACE 

«  NOTE!    USE  ONLY  WHEN  SLOPE   IS  5:  1  OR  GREATER 

HARDWARE   -    3.  6  m   SNOW  FENCE   W/  ANCHOR  SYSTEM  #1 

BILL  OF  MATERIALS  FOR  ONE  PANEL 

QUANTITY 

DESCRIPTION 

© 

30 

M16  X  127  HEX  BOLT  ITHREAOEO  FULL  LENGTH)  kHO  NUT 

© 

60 

Flat  washer  for  M16  BOLT 

© 

0.23  Kg 

ed  COMION  NAtLS 

© 

0.  76  Kg 

12(3  common  barbed  SHANK  NAILS 

© 

0.  23  Kg 

16d  COMMON  BARBED  SHANK  NAILS 

® 

12 

ai9  REBAR  x  1500 

© 

6  PIECES 

12  GAGE  TIE  WIRE  ■  1500  i 

®  NOTE  = 

after  u16  bolts  have  been 
ticmteneo,  Burr  the  thread 
directly  behino  ime  nut  to 
prevent  eventual  loosening 
of  the  nuts. 


ALL  NAILS  MAY  B£  EITHER  HAND  DRIVEN  OR  DRIVEN  WITH  A  PNEUMATIC  NAILER. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 
607-35 


3.  6  m  WOOD  SNOW  FENCE 
W/  ANCHOR  SYSTEM  «l 


effective^ AUGUST  1999 


fOf  JRAttSPQttlAlOU      \  CADO 


mS  REBAR  ICENTEft 
SUPPORT  ONLY  I 


SEE  DETAIL  M 


SEE  DETAIL  N 


ANCHOR  SYSTEM  tt3 
(FOR  ROCKY  CONDITIONS  I 


T5  MIN. -H  — 


1  100 


Itl9  HEBAR  (CENTER 
SUPPORT  ONLY> 


900 


LEFT  END  VIEW 


FRONT  VIEW 


NOTE: 

HOLES  SHOWN  IN  DETAILS  6EL0HI  ARE  FOR  LEFT  END  OF  FENCE 
HOLES  SHOWN  HIDDEN  ARE  FOR  RIGHT  END  OF  FENCE. 


M  76  «  9. 5  «   IZ5  L 

 19,  I  OIA.  HOLE 

FOR  Ml 6  80LT 


IZT 


76 


 rh  

.si 

■'1 

r-rh  r+T-| 

62.  5      G?.  5  1 

■  .1 

DETAIL  U 

I2T 


30 


19.  I  DIA.HOLE 


62.  5 

62.  5 

l< 

 ^ 

DETAII  N 

STEP  ® 


STEP 


WRAP  FIRST  S  LAPS  OF 
WIRE  AROUNO  REBAR 


EQUAL  LENGTHS  OF  WIRE  ON 
EITHER  SIDE  OF  THE  REBAR 
WHEN  STARTING  THE  TIE. 


FIRST  6  LAPS  OF  WIRE 
WRAPPED  AROUNO  REBAR 


GROUND  LINE 


12.  5  mm  EXPOSED  THREAD 
DOUBLE  NUTTED  W/  WASHER 
NUT 


FRAhC 

SILL 


SOIL  8ACKFILi  ^ 


GALVANIZE  TOP  ASO 
OF  ANCHOR  BAR   (MIN.  I 

16  DIA.    K  1200  BAR 
W/    100  mm  OF  THREAD 
lASTM  A  307  GRADE  A) 

CONCRETE  ANCHOR 
(POURED  IN  PLACE) 


FRAhC 


300 


900 


2  WRAPS  WITH 
12  CAGE  TIE  WIRE 


DETAIL  L 


DETAIL  H 


NOTE: 

USE  ON  FRONT  AND  8ACK 
OF  CENTER  SUPPORT. 


ANCHOR  SYSTEM  ftl 

(STANDARD ) 

STEP  Q) 


4^0  MAX. 

WIRE  TIE  (SEE  DETAIL  ) 

50  M  150  SILL 


WRAP  SECOND  5  LAPS  OF 
WIRE  AROUNO  FIRST  5  LAPS 


TWIST  TIE  AND 
FOLD  UNDER  WRAPS 


LUMBER 

-    SNOW  FENCE   W/  ANCHOR  SYSTEM  #3 

BILL  OF  MATERIALS  FOR  ONE  PANEL 

SAhC 

AS  FOR  SNOW  FENCE        ANCHOR  SYSTEM  ni 

HARDWARE   -   SNOW  FENCE   W/  ANCHOR  SYSTEM  »3 

BILL  OF  MATERIALS  FOR  ONE  PANEL 

QUANTITY 

DESCRIPTION 

A 

127  X  76  «  9.5  X  IZI.O  L 

A 

16  OIA.    K  1200  BAR  W/  3  HEX  NUTS 

4 

FLAT  WASHERS  FOR  16  OIA.  BAR 

0.  113  m' 

CLASS  D  CONCRETE 

A 

HIS  REBAR  ■  600 

4  PIECES 

12  CAGE  TIE  WIRE  »  600  i 

30 

MIS  M  127  HEX  BOLT  [THREADED  FULL  LENGTH)  ANO  NUT 

60 

FLAT  WASHERS  FOR  M16  BOL I 

NOTE;      NAILS  REQUIRED  ARE  SAME  AS  SHOWN  ON  HARDWARE 
SUMMARY  FOR  SNOW  FENCE   W/   ANCHOR  SYSTEM  SI 

-SEE  N 
®BEL 


DTE 
OW 


®  NOTE: 

AFTER  MI6  BOLTS  HAVE  BEEN  TIGHTENED, 
BURR  THE  THREAD  OiRECTly  BEHIND  THE  NUT 
TO  PREVENT  EVENTUAL  LOOSENING  OF  THE  NUTS. 


GROUND  LINE 


NOTE:    WHEN  FASTENING  STANDARD 
REBAR  ANCHORS.   MAKE  SURE 
THEY  ARE  TIGHT  AGAINST  SILL 
TO  PREVENT  MOVEMENT  AND 
SAWING  ACTION  BY  WIMD. 


TOP 


FRONT 


WIRE   TIE  DFTAII 
USE   12  CAGE  OR  HEAVIER  GALVANIZED 
WIRE  TO  FORM  THE  WIRE  Ii£S. 


SIDE 


USE  TWO  «19  REINFORCING  8AHS  FDR  EACH  END  OF  EACH 
SILL  KCMBER.     DRIVE  THE  BARS  UP  TIGHT  TO  THE  FRAME 
TO  PREVENI  SLIDING.      TiE  THE  REINFORCING  BARS  AS  SHOWN 
IN  THE  WIRE  TIE  DETAIL.     THE  PLACEMENT  OF  THE  ANCHORS 
IS  CRITICAL    IN  PREVENTWC  OVERTURNING  AND  SLIDING  OF 
THE  FENCE. 


STANDARD  ANCHOR  nFTAIl 


ALL  OmHSKMS  Aft£  IIILLmET£RS 
(mmt  UMLESS  OTHCtmiSE  MOTED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 
607-40 


WOOD  SNOW  FENCE 
ANCHOR  SYSTEM  tt3 
AND  #1  DETAILS 


EFFECTIVE:  AUGUST  1999 


ANCHOR  SYSTEM  »2 


(FOR  SWAMPY  CONDITIONS) 


SEE  DETAIL  K 


SEE  an^x^ 

DETAIL 

900 

150  OiA.  M 
1500  OEAOUAN 


Flft5T  AND  LAST  fANtLS 
REOUIflE  TWO  AODlTtONAL 
DEAOMEN  AND  HARDWARE. 


20  DIA.  HOLE  FOR  9.  5 
OIA.   WIRE  nOPE   ntP.  1 


LEFT  END  vi^W 


FRONT  VIEW 


NOTE: 

HOLES  SHOWN  IN  DETAILS  BELOW  ARE  FOR  LEFT  END  OF  FENCE. 
HOLES  SHOWN  HIDDEN  ARE  FOR  RiCHT  END  OF  FENCE. 


FRAIC 


■  IS.  9  DIA.  HOLE 
FOR  MI2  ETE  BOLT 


LUMBER  -  SNOW  FENCE  W/  ANCHOR  SYSTEM  tt? 

Bill  of  MATERIALS  FOR  ONE  PANEL 

i 

SAI*  AS  FOR  SNOW  FENCE  */  ANCHOR  SYSTEM  »l 

— rm  

76 


-E 


125 


III  III 


T6 


HARDWARE   -    SNOW  FENCE   W/  ANCHOR  SYSTEM  #2 

8ILL  OF  MATERIALS  FDR  ONE  PANEL 

OUANTITT 

DESCRIPTION 

4 

127  K  76  X  9.  5  K  t2T.  0  L 

6 

9.  5  mm  WIRE  CLAMPS 

A 

M12  DROP  FORCED  EYEBOLTS  W/  3  HEX  NUTS 

4 

FIAT  WASHERS  FOR  Ml?  EYEBOLTS 

4 

ttl9  REBAR  1  600 

*  PIECES 

12  GAGE  TIE  WIRE  «  600  i 

flSOO  mm 

9. 5  OIA.  WIRE  ROPE 

2 

ISO  DiA,    «  1500  POST  DEADkCN 

30 

M16  -  127  HEX  BOLT    ITHREAOEO  FULL  LENGTH)  AND  NUI 

60 

FLAT  WASHERS  FOR  M16  80LT 

NOTE!     NAILS  REQUIRED  ARE  SAIC  AS  SHOWN  ON  HARDWARE 
SUMMARY  FOR  SNOW  FENCE  W/  ANCHOR  SYSTEM  fli 



1  T  

1 

62.5  ,  62.5 


9.  5 


9.  5 


127 


2  WRAPS  WITH 
12  GAGE  TIE  WIRE 


150  MIN. 


12.5  mm  EXPOSED  THREADS 


□0U8LE  NUTTED 

W/  WASHER 

127  .  76  »  9.5  K  125  L 


U12  K  203  DROP 
FORCED  EVE  BOLT 


DETAH-  H 


NOTE! 

USE  ON  FRONT  AND 
BACK  OF  CENTER 
SUPPORT. 


DETAIL  I 


127 


19,  I   OIA.    HOLE  r*1  ^ 

FOR  U16  BOLT  '    /  ^  \^ 


U-  19 
19 


127  ■  76  » 
9.  5  X  125  L 


DETAIL  J 


NOTE: 

AFTER  Mie  BOLTS  HAVE  BEEN 
TIGHTENED.  BDRR  THE  THREAD 
DIRECTLY  BEHIND  THE  NUT  TO 
PREVENT  EVENTUAL  LOOSENING 
OF  THE  NUTS. 


DETAIL  K 


«-2  -9.5  mm  WIRE  ROPE  CLIPS 


9. 5  DiA.   mRt  ROPE 


WIRE  ROPE  CONNECTION 


DISPLACE  AS  LITTLE  MATERIAL 
AS  POSSIBLE  WHEN  EXCAVATING 
FOR  PLACEMENT  OF  THE  WIRE 
ROPE. 


150  DIA. 
X  1500 
OEADMAN  

DETAILED  DRAWING 

OF  ADMAN  DETAIL 

REFERENCE                 DWG.  NO. 
STANDARD  SPEC.  cnT-Jt; 
SECTION  607 

MIL  OWWSKMS  M£  MtKTfffS 
lmm>  UMLESS  OTMCmiSC  HOTeO. 

WOOD  SNOW  FENCE 
ANCHOR  SYSTEM  tt2  DETAILS 

ECFtCTIVE: AUGUST  1999 

tj*  *  f-# ritANSPOfiTATCH      \  CADD 

This  Frame  left  blank 


NOTE". 

13  mm  EXPANSION  JOWTS 
ARE  SHOWN  DARK  FOR  VISUAL 
PURPOSES. 


LAVOOtm  CURB 


I  DO  mm  SIDEWALK 
ISO  mm  SIDEWALK 


SEE  OTl.    DWC.    no.    60B- 15 
AND  8oe-20  rOR  CURB  RAMP 
GUIDELINES  (IF  ACCESSIBILITY 
IS  REOUIREDI. 


BOUIEVARO 


PRIVATE  SlOEHALK 


GUTTEH- 


100  mm  SIDEWALK 
ISO  mm  SIDEWALK 


CONCRETE 
APPROACH 


too  mm  SIDEWALK 

FILLET  CONSTRUCTED 
OF  ADJACENT  MATERIAL 


BUILDING  EOCE 
100  mm  Sidewalk 
ISO  mm  SIDEWALK- 


CONCRETE  APRON 
LAYDOWN  CURB 


BUILDING 
APPROACH 


100  mm  Sidewalk - 
BUILDING  EDGE 


CONTRACTION  JOINT 
too  mm  SIDEWALK 


V 


latoown  curb 


CURB 


■CUTTER 


PLAN 


SLOPE   f!50  TOWARD  ?  OF  ROADWAY  » 

6  R  — 


CRUSHED 
GRAVEL  BASE 


100  OR  ISO 


VARIABLE  WIDTH 


60 


FLOW  LINE 
ELEV. t  200 


APPROACH  GRADE 
AS  NEEDED 
CIO'^  MAXIMUM! 


f  ILL 


NOTE' 

CRUSHED  GRAVEL  BASE 
OMITTED  FOR  CLARITY. 


SECTION  OF  SIDEWALK 


VARIABLE 


FILLET 


APP.   SURF.  • 


SECTION  A-A 


VARIABLE  WIDTH 


SLOPE  -   liSO  i2y.} 


NOTE: 

SEE  OTL.  owe. 
NO.    609-05  FOR 
CURB  &  GUTTER 
DETAILS. 


T5  TYP.  M 


100  mm  SIDEWALK  ON  »AMP 
ISO  mm  SIDEWALK  ON  approach 


NOTES! 

INSTALL  PREFORMED  EXPANSION  JOINT  FILLER.  STO. 
SPEC.    TOT.  01.  3.    AT  ALL  EXPANSION  JOINTS,  FOR 
THE  FULL  THICKNESS  OF  THE  SiOEWALK  AND  USE 
AT  ALL  JOINTS  BETWEEN  NEW  CONCRETE  SIDEWALK 
AND  STRUCTURES  IN  PLACE. 

ALL  JOINTS  MUST  BE  STRAIGHT  AND  PERPENDICULAR 
TO  THE  CENTERLINE  AND  THE  SURFACE  OF  THE 
SIDEWALK.      WHERE  PRACTICABLE.    ALIGN  ALL  JOINTS 
WITH  LIKE   JOINTS   IN  ADJOINING  WORK.      USE  JOlNiS 
TO  OUTLINE  ALL   PANELS  IN  THE  SIDEWALK,  WHICH 
ARE  TO  BE.  SO  FAR  AS  POSSIBLE.  SQUARE.  THE 
LENGTHS  OF  THE  PANELS  ARE  DETERMINED  BY  THE 
WIDTH  OF  THE  SIDEWALK. 

WHERE  RiGHT-DF-WAT  PERMITS,   NEW  SIDEWALKS  LESS 

THAN    1525   mm    IN  WIDTH  MUST   HAVE    A  PASSING  AREA 
AT  A  MAXIMUM  SPACING  OF   61    m.      THE  PASSING 
AREA  IS  A  MINIMUM  OF  1525  mm  BY  ISZS  mm  IN 
SI2C. 

CONTRACTION  JOINTS  MAY  NOT  BE  MORE  THAN  3  mm 
WIDE  AND  NOT  LESS  Than  25  mm  IN  DEPTH  AND  MAT 
BE  CUT  BY  A  GROOVE  FORMING  TOOL. 


LOCATE  EXPANSION  JOINTS  AT  INTERVALS  EOUAL  TO 
THE  NEAREST  MULTIPLE  OF  THE  CONTRACTION  JOINT 
INTERVAL.  BUT  NOT  GREATER  THAN  18.3  KtTERS. 

USE  A  LONGITUDINAL  CONTRACTION  JOINT  M  THE 
CENTERLINE  OF  ALL  SIDEWALKS  WIDER  THAN  ISZS  mm. 

m  THE  MAXIMUM  CROSS  SLOPE  OF  THE  SIDEWALK  IS 
l>SO  12X1. 

M  THIS  DEPTH  IS  STANDARD  IN  NEW  CONSTRUCTION. 
ALTERATIONS  TO  EXISTING  FACILITIES  MAT  RESULT 
IN  A  LARGER  DEPTH,    WHICH  WILL  REQUIRE  A  GREATER 
RAMP  LENCTH. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC, 
SECTION  606 


DWG.  NO. 
608-05 


CONCRETE  SIDEWALK 


EFFECTIVE-  AUGUST  1999 


'OF  IftANSPORrAJION      \  CADD 


CURB  RAMPS  AT  MARKED  CROSSINGS 
ILLUSTRATED  niTM  OPTION  A  1SE£  NOTE  I  1 
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10  nvr  SEUCNT  OF 
B*ICMT   CUSB    (HP    )  -I 
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lYPtCAL  URBAN  S[T£  -  WIDE  SIDEWALKS  WITH 
MEDIAN  ISLANDS  DEPRE5SE0. 


? 

610  mi  SECUENT  OF 


i 

^ 

SiBArCHT  CURB  l"P.  1  n 

_ 

1 

1  1 

n  ■■ 

TYPICAL  UflBAN  SITE   -  WIDE  SIDEWALKS  KITH 
MEDIAN  ISLANDS  DEPflESSEO  (INCLUDES 
BOULEVARD  AREA) 


TYPICAL  RESIDENTIAL  SITE  -  NAHROWEft  SIDEWALKS 
(MAY  INCLUDE  BOULEVARD  ■  NOT  SHOWN) 


CURa  RAMP  TYPES 


GENERAL  NOTES: 


FLARED  SIDE 


1.      IN  NEW  CONSTRUCTION.    USE  PUBLIC  SIOEKALK  CURB  RAMPS  IN 
THE  FOLLOWING  ORDER  OF  PREFERENCE' 

A.  PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAhP 

B.  PARALLEL  PUBLIC  SIDEWALK  CURB  RAMP 

C.  COMBINED  IPARALlEl/PERPENOICULAR)  PUBLIC 
SlOEWALK  CURB  RA^ 

D.  DIAGONAL  PUBLIC  SIDEWALK  CURB  RAMP. 


SINGLE  DIAGONAL  OR  DEPRESSED  CORNER  PUBLIC  SiDEWAlK 
CURB  RAMPS  SERVING  TWO  STREET  CROSSING  DIRECTIONS  ARE 
NOT  PERMITTED  IN  NEW  CONSTRUCTION. 

WHEN  ALTERING  EXISTING  FACILITIES.    MEET  NEW  CONSTRUCTION 
REQUIREhENTS  FOR  PUBLIC  SIDEWALK  CURB  RAMPS  TO  THE 
WAKIIAJM  EXTENT  FEASIBLE. 

IF  POSSIBLE.  00  NOT  PLACE  DRAINAGE  STRUCTURES  IN 
CONFLICT  WITH  PUBLIC  SIDEWALK  CURB  RAMPS.  LOCATION 
OF  CURB  RAMPS  TAKES  PRECEDENCE  OVER  LOCATION  OF 
DRAINAGE  STRUCTURES  EXCEPT  WHERE  EXISTING  DRAINAGE 
STRUCTURES  ARE  BEING  UTILIZED. 


2. 


lAI 


PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAMP 
(SEE  DETAILED  DRAWING  NUKQER  60a-2S  FOR 
ADDITIONAL  DETAILS) 


USE  THE  FLATTEST  SLOPES  POSSIBLE  FOR  ALL  CURB  RAWS. 
MAXIMUM  SLOPES  ARE  SHOWN  FOR  GUIDANCE  AT  DIFFICULT 
SITES. 

5.  FINAL  FIELD  LOCATION  OF  THE  CURB  RAMPS  WILL  BE 
DETERMINED  BY  THE  ENGINEER. 

6.  FOR  ADDITIONAL  INFORMATION  CONSULT: 

APPENDIX  IV 

AMERICANS  WITH  DISABILITIES  ACT  (ADA) 

ACCESSIBILITY  GUIDELINES  FOR  BUILDINGS  AND  FACILITIES 

AUGUST  1994  EDITION 


CONSTRUCTION  REQUIREMENTS: 

1.  OBTAIN  A  SURFACE  TEXTURE  ON  THE  HAUP  BY  COARSE 
BROOMING.    TRANSVERSE  TO  THE  RAI*>  SLOPE. 

2.  TAKE  CARE  OUHINC  CONSTRUCTION  TO  ASSURE  UNIFORM 
RAMP  GRADES,   FREE  OF  SACS  AND  SHARP  GRADE  CHANGES. 


(C) 


(D) 


COMBINED  (PARALLEL /PERPENDICULAR  1  PUBL  IC 
SlOEWALK  CURB  RAMP  (SEE  DETAILED  DRAWING 
NUMBERS  60e-25  AND  608-30  FOR  ADDITIONAL 
DETAILS) 


DIAGONAL  PUBLIC  SIDEWALK  CURB  RAhP 
(SEE  DETAILED  DRAWING  NUICER  60B-35 
FOR  ADDITIONAL  DETAILS! 


lmm>  UMLESS  OTHgRKlSE  MOTZO. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  60B 


DWG.  NO. 
608- 15 


NEW  CONSTRUCTION 
PUBLIC  SIDEWALK 
CURB  RAWPS 


EFFECTIVE^ AUGUST  1999 


CURB  RAMPS  AT  MARKED   INTERSECT  fONS 


ILLUSTRATED  WTh  OPTION  E   (SEE  NOTE   i  ) 

FOLLOW  NEW  CONSIRUCTION  GUIDELINES  ON  DETAILED  DRAWING 
NUtCER  608-15  UNLESS  EXISTING  OBSTRUCTIONS  CAUSE  USE 
OF   THE  OlACONAl  PUBLIC  SIDEWALK  CURB  RAW. 


TYPICAL  URBAN  SITE  ■  EXISTING  OBSTRUCTIONS 
PREVENT  USE  OF  OTHER  CURB  RAMP  TYPES 


WELL-DEF 
EDGE  


TYPICAL  SITE  -  EXISTING  RIGHT-OF-WAY  OR  OTHER 
OBSTRUCTIONS  PREVENT  USE  OF  OTHER  CURB  RAfcP 

TYPES    (SHOW»<  WITM  BOULEVARD) 


TYPICAL  SITE  -  EXISTING  RIGHT-OF-WAY  OR  OTHER 
OBSTRUCTIONS  PREVENT  USE  OF  OTHER  CURB  RAMP 
TYPES 


[■ 


OSSTRUCTlONl 


CURB  RAMP  TYPES 


CURB  RAMP  TYPES 


RADIUS  OF  <5T5 
OR  GREATER 


r- SIDEWALK  IR/W 
\  PERMITTING! 
LV  ' 


1 

fn 

1 
1 

FLARED  SIDE 


lA) 


RADIUS  LESS 
THAN  4SrS 

t— SIDEWALK  (fi/W 
\    PERMITTING)  / 

I  I  I 


<> 


PERPENDICULAR  PUBLIC  SiOEWALK  CURB  RArf* 
ISEE  DETAILED  DRAWING  NUMBER  60B-2S  FOR 
ADDITIONAL  DETAILS) 


(01 

DIAGONAL  PUBLIC  SIDEWALK  CURB  RAMP 
(SEE  DETAILED  DRAWING  NUtfiER  608-35 
FOR  ADDITIONAL  DETAILS) 


IE) 

SINGLE  DIAGONAL  PUBLIC  SIOEWALK  CURB 
RAMP  [SEE  DETAILED  DRAWING  NUMER 
608-35  FOR  ADDITIONAL  DETAILS) 


IB) 

PARALLEL  PUBLIC  SIDEWALK  CURB  RAMP 
(SEE  DETAILED  DRAWING  NUtfiER  608-30 
FOR  ADDITIONAL  DETAILS) 


PLANTING  OR  OTHER  NON- 
WALKING  SURFACE  BOULEVARD 


/ 

\ 

\ 

GENERAL  NOTES: 

I.      WHEN  ALTERING  EXISTING  FACILITIES.    USE  PUBLIC  SIOEWALK  CURB  RAUPS  IN 
THE  FOLLOWING  ORDER  OF  PREFERENCE^ 

A.  PERPENDICULAR  PUBLIC  SIOEWALK  CURB  RAW 

B.  PARALLEL  PUBLIC  SIDEWALK  CURB  RAMP 

C.  COI«IN€0  (PARALLEL/PERPENDICULAR)  PUBLIC  S1DWALK  CURB  RAMP 

D.  DIAGONAL  PUBLIC  SOEWALK  CURB  RAMP 

E.  SnGLE  DIAGONAL  PUBLIC  SIDEWALK  CURB  RAW 

NOTE:      USE  DIAGONAL  PUBLIC  SIOEWALK  CURB  RAMPS  AS  THE  LAST  OPTION 
AND  CONSTRUCT  TO  COHPLT  WITH  ALL  ADA  SLOPE  AND  CONSTRUCTION 
CRITERIA  TO  THE  GREATEST  EXTENT  POSSIBLE. 


2. 


PLACE  CURB  RAMPS  TO  AVOID  EXISTING  DRAINAGE  STRUCTURES  AND  OTHER 
OBSTRUCTIONS  TO  THE  GREATEST  EXTENT  POSSIBLE. 


USE  THE  FLATTEST  SLOPES  POSSIBLE  FOR  ALL  CURB  RAWS.  MAXIMUM 
SLOPES  ARE  SHOWN  FOR  GUIDANCE  AT  DIFFICULT  SITES  AND  SHOULD  BE 
AVOIDED  IF  POSSIBLE. 

FINAL  FIELD  LOCATION  OF  THE  CURG  RAMPS  WILL  BE  DETERMINED  BY  THE 
ENGINEER. 

FOR  ADDITIONAL  INFORMATION  CONSULTi 
APPENDIX  IV 

AMERICANS  WiTM  DISABILITIES   ACT  (ADA) 

ACCESSIBILITY  GUIDELINES  FOR  BUILDINGS  AND  FACILITIES 

AUGUST.    193a  EDITION 


CONSTRUCTION  REQUIREMENTS: 

1.      OBTAIN  A  SURFACE  TEXTURE  ON  THE  RAW  BY  COARSE  BROOMING.  TRANSVERSE 
TO  THE  RAW  SLOPE. 


TAKE  CARE  DURING  CONSTRUCTION  TO  ASSURE  UNIFORM  RAW  GRADES.  FREE 
OF  SACS  AND  SHARP  GRADE  CHANCES. 


(C) 


COMBINED  IPARALLEL/PERPENOICULAR)  PUBLIC 
SIDEWALK  CURB  RAW  (SEE  DETAILED  DRAWING 
NUMBERS  60B-2S  AND  606-30  FOR  ADDITIONAL 

DETAILS) 


Alt  DmMSmS  *P£  tf£(.M£TfRS 
Immi  UMUSS  OTH£/miS£  HOTED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  GOB 


DWG.  NO. 
608-20 


ALTERATIONS  TO  EXISTING 
FACILITIES   -  PUBLIC 
SIOEWALK  CURB  RAMPS 


EFFECnvEtAuCuST  1999 


\uonuM*  D^Pifnten'  \ 


PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAMP 


SLOPE  =  rtX 

Uy     where  X  is  a  level  plane 


SIDEWALK 


RAMP 


FLOW  LINE 


SECTION  A-A 


sr«££T 


ATOOWN  CURB 
(SEE  OTL.   owe.   NO.   609-05 1 


NEW  CONSTRUCTION  REQUIREMENTS: 

1.  THE  DESIRABLE  WIDTH  OF  THE  CURS  RAKP  {DIMENSION  'W*  A80VE )  IS  1220  mm  OR  WIDER.     THE  MINIMUM 
WIDTH  IWI   IS  915  mm. 

2.  THE  DESIRABLE  LENGTH  OF  THE  LANDING  AT  THE  TOP  OF  THE  CURB  RANT  (DIMENSION  "l"  ABOVE!  IS  1525  mm 
OR  THE  LENGTH  OF   THE  RAMP.      THE  MINIMUM  LENGTH  'L'    IS  1220  mm. 

3.  THE  DESIRABLE  SLOPE  FOR  THE  CURB  RAliP  IS   1=20  OR  FLATTER.      THE  MAXIMUM  CURB  RAMP  SLOPE   IS   1i  12. 

<.    THE  DESIRABLE  SLOPE  FOR  THE  FLARED  SIDE  OF  THE  CURB  RAMP  IS   I:  12  OR  FLATTER.      THE  UAXIUJM  FLARED 
SIDE  SLOPE  IS  I'  10. 

5.  THE  MAXIMUM  CROSS  SLOPE  OF  THE  SIDEWALK  IS  USD  U7.), 

6.  THE  SURFACE  OF  THE  PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAMP  IS  TO  CONTRAST  VISUALLY  WITH  THE 
ADJOINING  PUBLIC  SIDEWALK  SURFACES.     Th(S  CAN  at  OBTAINED  BY  USE  OF  COLORED  CONCRETE.  PATTERNING 
THE  CONCRETE  SURFACE  OR  OTHER  APPROVED  METHODS. 


REQUIREMENTS  FOR  ALTERATIONS  TO  EXISTING  FACILITIES: 

NOTE:  WHEREVER  POSSIBLE,    ALTER  EXISTING  FACILITIES  TO  COiiPLY  WITH  THE  NEW  CONSTRUCTION  REOUiRE«NTS. 

1.  THE  MINIMUM  wCTh  OF  THE  CURB  RAMP  IDKNSION  "W  ABOVE)  IS  915  mm. 

NOTE!   WHERE  THE  PUBLIC  PEDESTRIAN  RiGhT-OF-way  WIDTH  IS  LESS  THAN  915  mm.   PROVIDE  A  PARALLEL 
PUBLIC  SIDEWALK  CURS  RAMP. 

2.  WHERE  PUBLIC  PEDESTRIAN  RIGHT-OF-WAY  WIDTH  IS  INSUFFICIENT  TO  ACCOMMODATE  A  TOP  LANDING  OF    1220  mm. 
PROVIDE  A  TOP  LANDING  Of  916  mm. 

3.  THE  MAXIWJM  CURB  RAfcf  SLOPE  IS  1=10.  PROVIDED  THE  RISE  (OifcCNSION  'Y'  ABOVE  I  1S  150  mm  OR  LESS. 
A  \:  12  OR  FLATTER  SLOPE   IS  DESIRABLE. 

A.    THE  MAXIMUM  FLARED  SIDE  SLOPE   IS  I:10. 

5.  THE  MAXIIAJM  CROSS  SLOPE  OF  THE  SIDEWALK  IS  1=50  (2Z1. 

6.  THE  SURFACE  OF  THE  PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAMP  IS  TO  CONTRAST  VISUALLY  WITH  THE 
ADJOINING  PUBLIC  SIDEWALK  SURFACES.      THIS  CAN  6E  OBTAINED  BY  USE  OF  COLORED  CONCRETE,  PATTERNING 
THE  CONCRETE  SURFACE  OR  OTHER  APPROVED  METHODS. 

7.  WHERE  EXISTING  SITE  DEVELOPMENT  CONO'TIDNS  PROHIBIT  THE  STRICT  AND  FULL  COMPLIANCE  OF  ALL  ADA 
CRITERIA.    PROVIDE  ACCESSIBILITY  TO  THE  MAXIMUM  EXTENT  FEASIBLE. 


NOTEi 

COMBINED   IPARALLEL/PERPENOCULAR)  PUBLIC  SIDEWALK  CURB  RAMPS  ARE  TO  MEET 
THE  CRITERIA  FOR  BOTH  THE  PARALLEL  AND  PERPENDICULAR  PuBLiC  SIDEWALK 
CURB  RAt/P%.      (SEE  DETAILED  DRAWING  NUMER  606-30  AND  THIS  DRAWING.  I 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  608 


DWG.  NO. 
608-25 


PERPENDICULAR 
PUBLIC  SIDEWALK 
CURB  RAMPS 


EFFECTIVE!  *UCUST  i999 


\UONtAN»  DEPAR1t£N7^ 
'Of  TRANSPmTATION 


r 


■R/W  ITTP.  1 


L, 


PARALLEL  PUBLIC  SIDEWALK  CURB  RAMP 


RAMP 


RAIuf 


RETAINING  WALL 


100 
LANDING 


SLOPE   •■  T:X 

WHERE  X  IS  LEVEL  PLANE 


SECTION  A-A 


K  100 


Y  *  100 


-MAX.  CROSS  SLOPE 
OF   1  =  50  (2Z1 


FLOW  LINE 


SIDEWALK 
RETAINING  WALL 


I 


STREET 

LAYDOWN  Curb 

(SEE  DTL.   DWC.   NO.  609-051 


SECTION  B-B 


NEW  CONSTRUCTION  REQUIREMENTS: 

1.  THE  MINIMUM  LENGTH  OF  THE  LANDING  (DilCNSION  *L'  ABOVE)  IS  1525  mm. 

2.  THE  DESIRABLE  SLOPE  FOR  THE  CURB  RAMPS  IS  1:20  OR  FLATTER.     THE  MAXIMUM  CURB  HAiff'  SLOPE  IS  H  12 

3.  THE  MAXIIAJM  CROSS  SLOPE  OF  THE  SIDEWALK  OR  LANDING  IS  I '  SO  \2V,\. 

4.  THE  SURFACE  OF  THE  LANDING  IS  TO  CONTRAST  VISUALLY  WITH  ADJOINING  PUBLIC  SIDEWALK  SURFACES.  THIS 
CAN  BE  OBTAINED  BY  USE  OF  COLORED  CONCRETE.  PATTEfiNWC  THE  CONCRETE  SURFACE  OH  OTHER  APPROVED 
liETHDOS. 


REQUIREMENTS  FOR  ALTERATIONS   TO  EXISTING  FACILITIES: 

NOTE;  WHEREVER  POSSIBLE.  ALTER  EXISTING  FACILITIES  TO  COWLT  WITH  THE  NEW  CONSTRUCTION  REOUIREKNTS. 

1.  THE  DESIRABLE  LENGTH  OF  THE  LANDING  (OftCNSION  'L'  ABOVE)  IS  T525  mm.     THE  MINIMUM  LANDING  LENGTH 
IS  1220  mm. 

2.  THE  MAXIWJM  CURB  RAhP  SLOPE  IS   i:  10.    PROVIDED  THE  RISE    IDIMENSION  'Y*  ABOVE)  IS   ISO  mm  OR  LESS. 
A  I!  12  OR  FLATTER  SLOPE  tS  DESIRABLE. 

3.  THE  MAXIMUM  CROSS  SLOPE  OF   THE  SIDEWALK  AND  LANDING  IS   |:50   12ZI  SLOPE. 

fl.    THE  SURFACE  OF  THE  LANDING  IS  TO  CONTRAST  VISUALLY  WITH  THE  ADJOINING  PUBLIC  SIDEWALK  SURFACES. 
THIS  CAN  BE  OBTAINED  Br  USE  OF  COLORED  CONCRETE.  PATTERNt4G  THE  CONCRETE  SURFACE  OH  OTHER 
APPROVED  METHODS. 

5.    WHERE  EXISTING  SITE  DEVELOPMENT  CONDITIONS  PROHIBIT  THE  STRICT  AND  FULL  COI*>LIANCE  OF  ALL  ADA 
CRITERIA,    PROVIDE  ACCESStBlL  ITT  ro  Th£  MAXIMiM  EXTENT  FEASIBLE. 


NOTES! 

THE  COST  OF  THE  RETAINING  WALL  IS  INCLUDED  IN  THE  UNIT  PRICE  BID  FOR 
CONCRETE  SIDEWALK. 

COMBINED  IPARALLEL/PERPENOiCULARI  PUBLIC  SiOEwAlk  CURB  HamPS  ARE  TO 
fcCET  THE  CRITERIA  FOR  BOTH  THE  PARALLEL  AND  PERPENDICULAR  PUBLIC 
SIDEWALK  CURB  RAMPS.      ISEE  DETAILED  DRAWING  NO.    608-25  AND  THIS 
DRAWING.  I 


Immi  UMieSS  OTH€/friS£  MOTEO. 


DETAILED  DRAWING 

REFERENCE  DWG. 

STANDARD  SPEC.  fiOfi- 
SECTION  608 

NO. 

30 

PARALLEL 

PUBLIC  SIDEWALK 

CURB  RAMPS 

EFFECTIVE:  AUGUST  1999 

\yOHIANA  D£P*f>'l£lif 
'Of  rPAHSPORfATiW      \  CADD 


PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAMP 


SLOPE  =  r:X 
Y       WHERE  X  IS  A  LEVEL  PLANE 


SIDEWALK 


■LAYOOWN  CURB 
ISEE  DTL.    owe.    NO.  609-05) 


SECTION  A-A 


NEW  CONSTRUCTION  REQUlRFMFNT<;: 

ilDrH^yl^^fsVTim."'  '"^  '""^  "'^   (DIMENSION  ABOVE.  IS   .220  mm  OR  WIDER.      THE  MINIMUM 

^ssspSr^H^o^.'-^/HrR^Ajp"^  '.T'^..:^^':WoTn  ?[-^rs^  s:r  """^'-^'^'^       ^  '"^  - 

3.    THE  DESIRABLE  SLOPE  FOR  THE  CURB  RAW  IS  1=20  OR  FLATTER.  THE  MAXIMUM  CURB  RAMP  SLOPE   IS   1.  12. 

s"0E  sIoPe''^  ino"  °'  '^"''^  "^"^  °"  THE  MAX.«JM  FLARED 

5-    THE  MAXIMUM  CROSS  SLOPE  OF  THE  SIDEWALK  tS   |:  50  (27.). 

^'    l^^.J^'^l*'^^  °^  PERPENDICULAR  PUBLIC  SIDEWALK  CURS  RAMP  IS  TO  CONTRAST  Vl<;il*i  i  v  wtTH  thc 

?2E^To'KR[y^^^URV2^En5  lT.ir.k.0l^,^^  i*TUi°^^*'^"  SsE^O^^^oTS^Jo^SrVte^'^SaJ^IrninC 


REQUIREMENTS  FOR  Al  TFRATION^   TO  FXISTINf.  FAri|  ITIf^= 

NOTE:   WHEREVER  POSSIBLE.   ALTER  EXISTING  faC'LiTiES  TO  COMPLY  WITH  THE  NEW  CONSTRUCTION  REQUIREMENTS. 
^"^^JJift"^"  '"'^''^  °^         ^""B  (DihCNSiON         ABOVE)  IS  915  mm 

SfoE''A'Vop'"^51-C*SF";'r5'mm;''*'  "  "-^""'^'^^^  TO  ACCOMMODATE  A  TOP  LANDING  OF  ,220  mm. 

i^nrrFLrT^nfopV'i^^^^iiA^fE."^^'^"  "'^^  -  ^^ss. 

■4.   THE  MAXIMUM  FLARED  SIDE  SLOPE  IS  1=10. 

5.   THE  MAXIMUM  CROSS  SLOPE  OF  THE  SIDEWALK  IS  M  50  (2Z). 

''^'^^""^^^^^^^^^^  VISUALLY  .ITH  THE 

THE  CONCRETE  SURFACE  OR  OTHER  APPROVED  METHODS.  LOLOREO  CONCRETE,  PATTERNING 


NOTE: 

COMBINED    [PAHALLEl/PEHPENDlCULAR.  PUBLIC  SIDEWALK  CURB  RAMPS  ARF  Tn  i«ct 

CURb'rK"  '?sFF°nFTl:;'.rr?^'-^^  PERPEND'cULArPuBL^  sf0EWAL° 
CURB  RAUPS.      (SEE  DETAILED  DRAWING  NUMBER  $08-30  AND  THIS  DRAWING.  ) 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  60a 


DWG.  NO. 
608-25 


PERPENDICULAR 
PUBLIC  SIDEWALK 
CURB  RAMPS 


EFFECTIVE:  AUGUST  1999 


L 


PARALLEL  PUBLIC  SIDEWALK  CURB  RAMP 


RAMP 


RAMP 


1 


RETAMNG  WALL 


*-  100 
LANDING 


SLOPE  =  Y:X 

WHERE  X  IS  LEVEL  PLANE 


SECTION  A-A 


Y  -t  100 


MAX.  CROSS  SLOPE 

OF    1t50  I2y.) 


■FLOW  LINE 


SIDEWALK 
RETAINING  WALL 


STREET 

LAYDOWN  CURB 

(SEE  DTL.   DWG.  NO.  609-05) 


SECTION  B-B 


NEW  CONSTRUCTION  REQUIREMENTS: 

1.  THE  MINIMUM  LENGTH  OF  THE  LANDING  (Oii<:nSION  "l"  ABOVE)  IS  1525  mm, 

2.  THE  DESIRABLE  SLOPE  FOR  THE  CURB  RAMPS  IS  .=  20  OR  FLATTER.     THE  MAXIMUM  CURB  HAUP  SLOPE  IS  IM2 

3.  THE  MAXIMUM  CROSS  SLOPE  OF  THE  SIDEWALK  OR  LANDING  IS   1=50  I2ZI. 

A.    THE  SURFACE  OF   THE  LANDING  IS  TO  CONTRAST  VISUALLY  WITH  ADJOINING  PUBLIC  SIDEWALK  SURFACES  THIS 
«?HODS°^'*"^''        ""^^  °'  "''"^^E-   f*fT£RNINC  THE  CONCRETE  SURFACE  OR  oVhEr  IIpRoJeO 


REQUIREMENTS  FOR  ALTERATIONS   TO  EXISTING  F ACIL  IT If^'^: 

NOTE:  WHEREVER  POSSIBLE.  ALTER  EXISTING  FACILITIES  TO  CO)*LT  WITH  THE  NEW  CONSTRUCTION  REOUiREWNTS. 

'■   ^c^^il^^'"*^'-^  LENGTH  OF  THE  LANDING  (DIMENSION  "L'  ABOVE.  IS  1525  mm.     THE  MINIMUM  LANDING  LENGTH 
lb  .220  mm. 

2.  THE  MAXIMUM  CURB  RAW  SLOPE  IS  I!  .0.   PROVIDED  THE  RISE  IDIMENSION  'T"  ABOVE)  IS  .50  mm  OR  LESS. 

A    I-  1?  OR  FLATTER  SLOPE    IS  DESIRABLE- 

3.  THE  MAXIMUM  CROSS  SLOPE  OF  THE  SIDEWALK  AND  LANDING  IS   MSG   (2ZI  SLOPE. 

4.  THE  SURFACE  OF   THE  LANDING  tS  TO  CONTRAST  VISUALLY  WITH  THE  ADJOINING  PUBLIC  SIDEWALK  SURFACES 
IpBlnl*.''nl^cr°u^n.*c""  °'  CONCRETE.    PATTERNING  THE  CONCRETE  SURFACE  OR  OTHER 

5.  WHERE  EXISTING  SITE  DEVELOPMENT  CONDITIONS  PROHIBIT  THE  STRICT  AND  FULL  CQWLIANCE  OF  ALL  ADA 
CRITERIA.    PROVIDE  ACCESSIBILITY  TO  THE  MAXIMUM  EXTENT  FEASIBLE.  l.UMKHAK(,t         ALL  ADA 


NOTES: 

THE  COST  OF  THE  RETAINING  WALL   IS  INCLUDED  IN  THE  UNIT  PRICE  BID  FOR 

CONCRETE  SIDEWALK. 

COMBINED  IPAHALLEL/PERPENDiCULARi  PUBLIC  SiOEwalk  CURB  RAMPS  ARE  TO 

MEET  THE  CRITERIA  FOR  BOTH  ThE  PARALLEL  AND  PERPENDICULAR  PUBLIC 

SIOEWALK  CURB  RAMPS.      ISEE  DETAILED  DRAWING  NO.    608-25  AND  THIS 
DRAWING.  . 


ALL  omensoMS  are  mtKre'^ 

(ma  I  UMLESS  OTH£(tlnS£  MOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  608 


DWG.  NO. 

608-30 


PARALLEL 
PUBLIC  SIDEWALK 
 CURB  RAMPS 


EFFECTIVE:  AUGUST  1999 


\lg)NTANA  QEPARH£NT\ 
'OF  tffAHSPC^TAtm 


U0NTA//A\ 
I  CADD 


DIAGONAL   PUBLIC  SIDEWALK  CURB  RAMP 
{FOR  RADII  fl575  OR  CREATEHI 


SINGLE   PIAGONAL   PUBLIC  $IDEWALK   CURB  RAMP 
(FOR  badhless  rH*^  «SfS) 


PRIVATE   APPROACH  SIDEWALK  CURB  RAMP 


RADIUS  OF 
T.  5  m  SHOWN 


SIDEWALK 

IR/HI  PERMITTINCI  / 

 / 


<> 


SIDEWALK 

IR/W  PERMITTING ) 


AREO  SIDES 


FLARED  SIDE 


FLARED  SIDE 


TOP  OF  CURB 


TOP  OF  CUR8 


FLOW  LINE-' 


NOTE:    DIMENSIONS  ARE  AT  BACK  OF  CURB. 


FLOW  LINE 


NOIt:    DIMENSIONS  ARE  AT  BACK  OF  CURB. 


TOP  OF  CURB 


SECTION  B-B 

IR  EQUAL  10  DR  GREATER  THAN  T625 ) 


SECTION  D-D 
IR  LESS  THAN  tSTSl 


LOCATION  OF  LAfDOWN 
CURB  IN  CURB  RETURNS 
AT  PRIVATE  APPROACH 
OR  SlOE  STREET  WtTHOUT 
SIDEWALK 


PRIVATE  APPROACH 
OR  SIDE  STREET 


FLARED  SIDE 


BECtNINC  OF 
CURB  RADIUS 


TOP  OF  CURB 


TOP  OF  CURB 


LANDING 

RAMF 

SLOPE  ^  T.-X 
WHERE  X  IS 

i  1 

LEVEL  PLANE 

1 

 1  Y 

^FLOW  LWE 

FLOW  LINE 


NOTE:  DIMENSIONS  ARE  AT  BACK  OF  CURB. 
SECTION  A- A 


SECTION  C-C 


NOTE:    DIMENSIONS  ARE  A7  BACK  OF  CURB. 

SECTION  B-a  ■ 

IR  EQUAL   TO  OR  GREATER  THAN  -1575, 
6ur  LESS  THAN  T6?51 


V 


LAYDOWN  CURB 
(SEE  DTL.  DWG. 
NO.   609- OS) 


NEW  CONSTRUCTION: 

NOTE;    SINGLE  DIAGONAL  PUBLIC  SIDEWALK  CURB  RAMPS  SERVING  TWO  STREET 
CROSSING  DIRECTIONS  ARE  NOT  PERMITTED  IN  NEW  CONSTRUCTION. 


LANDING 


RAMP 


SECTION  C-r. 


SLOPE  =  T:X 
WHERE  X  IS 
LEVEL  PLANE 

FLO*  LINE 


LAYDOWN  CURB 
(SEE  DTL.  0*G. 
NO.   609- OS  I 


REOUIREMENTS  FOR  ALTERATIONS   TO  EXISTING  FACILITIES: 


THE  DESIRABLE  WIDTH  OF  THE  CURS  RAdf  (DIMENSION  '  W 
rS  1220  mm.     THE  MIMMJM  WIDTH  IS  91S  mm. 


ABOVE  I 


2.  THE  OESfRABLE  CURB  RAMP  SLOPE  IS   1:  12  OH  FLATTER,  THE 
MAXIMUM  Curb  RAM>  SLOPE   IS   |:  10.    PROVIDED  THE  RISE  (DIMENSION 
■y   ABOVE)  IS   150  mm  OR  LESS. 

3.  THE  DESIRABLE  LANDING  LENGTH  IS  1220  mm.     THE  MINIMUM  LANO'NC 
LENGTH  IS  9)5  mm. 

NOTE!    IF  EXISTING  RICHI-OF-WAY  OR  OTHER  OBSTRUCTIONS 

REDUCE  THE  LANDING  lENCIm  TO  LESS  Than  1220  mm, 
THE  MAXIUJM  flared  SIDE  SLOPE   IS   1:  12. 


4.  THE  MAXIMUM  FLARED  SIDE  SLOPE  IS  l:  10. 

5.  THE  MAXIMUM  CROSS  SLOPE  OF  Th£  SIDEWALK  IS  1=50  (2Zt. 

6.  THE  SURFACE  OF   TME  PUBLIC  SlOEWAlK  RAhff>  IS  TO  CONTRAST 
VISUALLY  WITH  The  ADJOINING  PuflL  IC  SIDEWALK  SURFACES.  This 
CAN  8E  OBTAINED  BY  USE  OF  COLORED  CONCRETE,   PATTERNING  THE 
CONCRETE  SURFACE  OR  OTHER  APPROVED  METHODS. 

T.  WHERE  EXISTING  SiTE  DEVElOPKNT  CONDITIONS  PROHIBIT  THE  STRICT 
AND  FULL  COMPLIANCE  OF  ALL  ADA  CRITERIA.  PROVIDE  ACCESSBILITY 
TO  THE  MAXIMUM  EXTENT  FEASIBLE. 


ALL  OaKMSOMS  AF£  KAtfltfTfAS 
Immt  U»L£SS  OTMCmS£  MOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  608 


DWG.  NO. 
608-35 


DIAGONAL  PUBLIC 
SIDEWALK   CURB  RAMPS 


EFFECTIVE: AUGUST  1999 


\UOHIAHA  0£f»RTI^Nf\tlOMTtJt* 

'Of  /ffMSPOfiuren    \  c*dd 


cc 


3  Z 

o  cc 
1 13 


^5 


o 


o  S 


UJ 


<  o 


0:1  in  1/1 


UJ 

tr 
(_) 
z 
o 
(_> 


< 
< 


UJ 


o 

O  i/>  >-  »- 

o:    z  < 

a.  o  I 


a:  □ 

I  <  UJ  _J 

S  I-  z  o 

o  I ;  ujS 

zi-  £  o  £ 


CONCRETE  CURBS 


300 


13  mm  DEEP  JOINT  PLACED 
AT  3000  mm  MAXIMUM  INTERVALS. 
GROOVES  ARE  CONTINUOUS  ON  THE 
TOP  EXPOSEO  SURFACE  FOR  THE 
WiOTH  OF  CUR8  AND  CUTTER 


'■/.  SLOPE 


ISO 

OR  OTHERWISE 
AS  FiEOUIRED 


CURB  *  CUTTFR  SFf;TiQN 

0, 110  m'  CONC.  PER  METER  OF 
CURB  FOR  ISO  mm  GUTTER.  M 


P  :    AREA  TO  BE  PAINTED.  WHEN 

PAINTED  CURB  IS  REQUIRED 


JOINTSi 


lAI    WHEN  INTEGRAL  WITH.    TtEO  TO.  OR  PLACED  AGAINST 
PORTLAND  CEK€NT  CONCRETE  PAVEI«NT    (P.  C.C.P.  ):  MATCH 
TRANSVERSE  CONIftACTtON  AND/OR  EXPANSION  JOINTS  IN  THE 
ADJACENT  P.  C.C.P.    SLAB.      IF  REQUIRED.    EXTEND   13  mm  WIN. 
WIDTH  PREFORMED  EXPANSION  JOINTS  COMPLETELY  THROUGH 
CURB  AND  CUTTER  THE  SAME  WtOIH  AS  THE  P.  C. C. P.  SLAB 
JOINT.      FILL  CURB  AND  CUTTER  EXPANSION  JOINTS  WITH 
PREFORMEO  EXPANSION  JOiNT  FILLER. 

(fl)  ALL  OTHER  CASES' 

SPACE  CONTRACTION  JOINTS  IN  CURB  AND  CUTTER  AT  3000  mm 
INTERVALS  EXCEPT  AS  SPECIFIED  IN  (Ai  ABOVE. 

(C  1    CONTRACTION  JOINTS: 

CONTRACTION  JOINTS  ARE  3  mm  MIN.    AND  10  mm  MAX,  iN 
WIDTH.      FORM  JOINTS  BY  SAWING  OR  SCORING  TO  A  MINIMUM 
DEPTH  OF  25  mm,     FORM  SCORED  JOINTS  BY  A  TOOL  WHICH 
WILL  LEAVE  ROUNDED  CORNERS  AND  OESTftOT  AGGREGATE 
INTERLOCK  TO  A  MINIMUM  DEPTH  OF  25  mm, 


<DI  OTHER  JOINTS: 

SEPARATE  THE  CURB  AND  CUTTER  FROM  ADJACENT  SIDEWALK 
AT  POINTS  SHOWN  ON  OTL.    OWC,    UO.    608*06  8Y    13  mm 
MIN.    WIDTH  OF  PREFORMED  EXPANSION  JOINT  MATERIAL. 
PLACE  PREFORMEO  EXPANSION  JOINT  MATERIAL  AT  ALL  CURB 
RETURNS,    BRIDGES.    DROP  INLETS.    ANO  WHERE  MEETING  CURB 
AND  CUTTER  IN  PLACE. 

<E)  USE  PREFOR«D  EXPANSION  JOINT  FILLER  MEETING  THE 
REOUIREKCNTS  OF  STD.   SPEC.  TOT. 


RADII: 

MINIMUM  CURS  RETURN  RAOH  -  3050  mm. 
ARE  DESIRABLE  FOR  STREETS. 

CONCRETE: 


*5rs  mm  RAO  I 


UNLESS  OTHERWISE  SPECIFIED.  CONSTRUCT  CONCRETE  CURBS 
ANO  CONCRETE  INTEGRAL  CURB  AND  GUTTER  WITH  CLASS  "0" 
CONCRETE  OR  APPROVED  EOUAL. 


•  QUANTITIES  FOR  ESTIMATING  PURPOSES  ONLY. 


BITUMINOUS  CURBS 


150 


100 


/  50  «  \ 

jr 


25 


1 
TACK  COAT 


125 


TACK  COAT 


CURH  5ECTI0M 
I  m*   OF  MATERIAL  WILL  MAKE 
ABOUT  89  METERS  OF  CURB.  1 


CURB  SECTION 
t   m>   OF  MATERIAL  WILL  MAKE 
ABOUT  eo  INTERS  OF  CURB.  9 


NOTES! 

WHEN  CURB  IS  USED  IN  CONJUNCTION  WITH  GUARDRAIL.  USE 
THE  100  mm  TYPE.     OTHERWISE.   ThE  CONTRACTOR  MAT  USE 
EITHER  SECTION. 

CONFORM  ALL  hUTERIALS  AND  CONSTRUCTION  TO  THE  STANDARD 
SPECIFICATIONS  FOR  BITUMINOUS  CURB. 

GRAVEL  BASE  IS  INCLUDED  IN  THE  SURFACING  SECTION. 


JU.L  OMEHSOIIS  AK  ^ULIHETERS 
tmmt  UML£SS  OTH£/t»S€  mOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  609 


owe.  NO. 
609-05 


MISCELLANEOUS  CURBS 


EFFECTIVE:  AUGUST  1999 


lUDNTANA  D£P4RIi£NT\U0NTAN*, 
'Of  IRMSPORTAim      \  CADD 


175 


100 


REINFORCE  WITH  <  -  BIJ  LONCITUDINAL  BARS 


ROUND  ALL  EXPOSED 
EDGES  TO  20  mm  RADIUS. 


QUANTITIES   (FOR  ESTIMATING  PURPOSES  ONLY): 
CONCRETE  =  0.  03T  tr'  PER  METER  OF  CURB 
REINF.  STEEL  =  1.02  Kfl  PER  fctTER  OF  CURB 


GROUT  50  OIA.  HOLE  FLUSH  TO 
TOP  OF  CURB  WITH  EPOKY  GSOUT 

TIE  W9.6e  fnm'  OR  LARGER  WIRE  TO 
EVERT  REINFORCING  BAR  AT  610  mm 
CENTERS  OR  APPROVED  CHAIR  METHOD 


19  OIA.    N  610  PLAIN  BAR  fWINIWJM 
OF  TWO  USED  FOR  EACH  CURB  SECTION, 
IMKIMUM  SPACING  1030  mmi 


TYPE   "A"    -    MAT    IN  PLACE 


REINFORCE  WITH  *  -  ttl3  LONGITUDINAL  BARS 


HOUND  ALL  EXPOSED 
EDGES  TO  20  mm  RADIUS. 


SURFACING  AS 
CALLED  FOR  ON 
TYPICAL  SECTION. 


AO- 


GROUT  50  OIA.  HOLE  FLUSH  TO 
TOP  OF  CURB  WITH  EPOXY  CHOUT 


TtE  N9.6e  mm'  OR  LARGER  WIRE  TO 
EVERY  REINFORCING  BAR  AT  610  mm 
CENTERS  OH  APPROVED  CMAiR  METHOD 


QUANTITIES   (FOR  ESTIMATING  PURPOSES  ONLY): 
CONCRETE  =  0.056  m'  PER  METER  OF  CURB 
H£INF,  STEEL  =  A.  02  kfl  PER  METER  OF  CURS 


10 


BO 
MIM. 


FUTURE  MAT 


J  300 


TOP  COURSE 


'19  OlA.    X  610  PLAIN  BAR  IMINIUJU 
OF  TWO  USED  FOR  EACH  CURB  SECTION, 
UAXfMUW  SPACING  1630  mm) 


TYPE   "B"    -   FUTURE  MAT 


CONSTRUCTION! 


CURBS  MAY  BE  CONSTRUCTED  USING  ANY  OF  THE  FOLLOWING  THREE  METHODS' 
i I  )  PRECAST 
IZ  )  CAST   IN  PLACE 

(31  CONSTRUCTED  BY  THE  USE  OF  an  APPROVED  CURB  FORMING  OR  SLIP 
FORM  MACHINE. 

WHEN  USING  EITHER  METHOD   (2  1  OR   (31,    flElNFORCINC  STEEL   (S  NOT  REOUlREO 
WITH  THE  EXCEPTION  OF    THE  PINS,    AND  THE  CURBS  ARE  SCORED  OR  SAWN  TO 
A  DEPTH  OF  13  mm  TO  FORM  CONTRACTION  JOINTS  AT  INTERVALS  OF  3000 
mm  OR  LESS. 

FORM  PRECAST  CURBS  tN  THEIR  (NVEHTEO  POSITION.  IN  LENGTHS  NOT  LESS  THAN 
1220  mm.   OR  MORE  Than  3050  mm. 

MATERIAL! 

CONSTRUCT  CURBS  OF  CLASS  "O-   CONCRETE.    OR  AN  APPROVED  EQUIVALENT  MIX. 

EPOXY  BINDER  FOR  GROUTING  kUST  htET  THE  REOUBErtNTS  OF  AASHTO  M  235 
( AS T U  C  fi6 1  J  ■ 


Alt  omensoiis  jut£  iiB.iaieT£ns 

Imml  UMLESS  OTHEf»IS£  MffTEO, 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  609 


DWG.  NO. 
609-10 


MEDIAN  CONCRETE  CURBS 


effective:  *"CUST  1999 


^^^^^mUONTMNH  OEPAfUttNT  \uQNTMA 


LIVE  LOADING'    STANDARD    (MSI8I  LOADING 


2^00 


HINGES 


1220 


31  CI 


•T — r 


1 — r 


1  T 


^.5 


^3 


Ml  6  CALV.  MACHINED 
BOLT    (TYPICAL  I   


25  X  6  PL. 


GUARD  INSTALLATION 
TTP. 


2  -  3000  SECTIONS  :  t  050 

2  -  3600  SECTIONS  =  T  250 

3  -  30OO  SECTIONS  ^  9  050 
3  -  3600  SECTIONS  =  1 0  650 


PLAN 


SEE  SUMMARY  SHEET  FOR  SIZE 


STEEL  WING 

SEE  OTl.  owe.  NO.  611-05  FQH 
STEEL  WING  CONNECTION  DETAIL. 


ENDWALL 


150  SQUARE  HOLE   THROUGH  ALL 
INTERMEDIATE  BEARING  WALLS 
AS  DIRECTED  BY  THE  ENGINEER- 


SECTION  A-A 


75 


NOTE:    EXTEND  END  CROSSBAR 
PLATE  TO  BOTTOM  OF  STRINGER 
WITH  400  mm  OF  3  mm  FILLET 
WELD  SYhWETRiCALLT  DISTRIBUTED 
TO  FLANGE  AND  VfEB  OF  STRINGER, 


M20  ANCHOR  BOLTS  EMBEDDED 
230  mm  IN  CONC. :   EACH  STRINGER 
ATTACHED  WITH  FOUR  BOLTS.  SEE 
APPROVED  SHOP  DRAWINGS  FOR  ACTUAL, 
LOCATION  OF  ANCHOR  BOLTS.  


2*00 


12  SPACES  AT  167.  5  0.  C.   '  2250 


TYP. 


60  CL. 


CROSSBAR  /7  S-^^"'"' 


■HINGE  (SEE  OTL. 
owe.    NO.  611-05 
FOR  DETAIL  1 


/  /  \bolts  

<A>  A   AhA   A   AMA  AAA 


TCP   Of  CQNC. 


75 


SEE  ROAD  PLANS  FOR 
FINISHED  GRADE  AND 
CROWN  OF  ADJACENT 
ROAD  SECTIONS. 


50  C  .. 


AT  450  O.C.- 


rr 


82  HOOPS  AT  I  I  (  jcn 
450^  0.  C.  ^  |- BACKFILL  *^   


TS  CL.-^ 


2  -  B3 
2-63  BARS  AT  300  0. C. 


•30 


NOTE:    THIS  DIIANSIDN  VARIES. 
SEE  APPROVED  DRAWINGS  FOR 
PROJECT  BEFORE  SETTING  ANT 
FOOTING  GRADES. 


—  PLACE    100  OIA.    K  300 

DRAIN  Pipe  in  end  WALLS  AS 
DIRECTED  BY  THE  ENGINEER. 

■  GRADE  BACKFILL  TO  DRAIN 
TOWARD  END  MALLS. 


MAX.   FOOTINC  PRESS  =  105  KPo 


NOTE: 

SEE  OTL.  owe.  NO.  611-05  FOR  CAST-IN- 
PLACE  CATTLE  GUARD  DETAILS  AND  BILL  OF 
REINFORCING  STEEL. 


SECTION  B-B 


Alt  omensoiis  are  KctwrfAs 

(mml  U0LESS  OTHEftmiSE  MOTED. 


DETAILED 

DRAWING 

REFERENCE 

DWG. 

NO. 

STANDARD  SPEC. 

6t  1- 

00 

SECTION  611 

CAST-  IN 

-  PLACE 

CATTLE 

GUARD 

EFFECTIVE:  AUGUST  1999 

TATH3N      \  CADD  ] 


Frame  left  blank 


BILL  OF  REINFORCING  STEEL 


BENT  BARS  lALL  DIMENSIONS  ARE  OuT  TO  OUT  I 


200 


630 


80 


630 


TYPE  1 


220 
TYPE  2 


2?80 


TYPE  3 


6050  CATTLE  GUARD 
(6.  0  m  ROWY,  1 

9050  CATTLE  GUARD 
19.  0  m  RDWY.  ) 

MARK 

SIZE 

NO. 

TYPE 

LENGTH 

MARK 

SIZE 

NO. 

TYPE 

LENGTH 

Bl 

«I3 

12 

STR. 

5930 

61 

013 

I? 

STR. 

8930 

62 

tti3 

28 

1940 

62 

•tl3 

42 

1 

1940 

B3 

ai3 

e 

SIR. 

2280 

63 

«I3 

\2 

STR. 

2260 

B« 

«I3 

A 

2 

1640 

B4 

ni3 

8 

2 

1640 

65 

a!3 

3 

3180 

65 

1113 

6 

3 

3180 

ESTIMATED 

WT.  i 

les.  e 

Kg 

ESTIMATED 

WT,  ~ 

246.  7 

Kg 

7250  CATTLE  GUARD 
IT.  2  m  RDW.  ) 

10  850  CATTLE  GUARD 
1  to.  8  m  ROWY.  1 

ei 

Ml  3 

12 

STR. 

TI30 

Bl 

«II3 

12 

STR. 

107  30 

82 

*tl3 

31 

t 

1940 

B2 

ttl3 

50 

1 

1940 

63 

ai3 

e 

STR. 

3280 

83 

Itl3 

12 

STR. 

2280 

64 

JH3 

4 

2 

1640 

64 

MIS 

8 

2 

1640 

B5 

ttl3 

E 

3 

3160 

85 

til  3 

6 

3 

3180 

ESTIMATED 

WT.  : 

tB9.  7  k<3 

ES 

TiPMTED 

WT.  : 

2S3.  6  1 

'0 

6  MIN. 

BENT  BAB-; 
(TYPES   I   AND  2  I 


76.  2 


19.  05 


INSIDE  DIAMETER  :  SO  MIN. 


 INSIDE  DIAMETER  =  80  Mm 

64   MIN.  —\ 

STRAfCHT  H*a5 
REBAR  DETAII  <^ 


7  GAGE  COLD  FORMED  HIGH 
STRENGTH  STEEL 


6   (T  CAGE) 


NOTE:      WELD  CROSSBARS  TO 
64  X  51  X  9.5  K  650  ANGLES 
HINGED  AREA  ONLY.    SEE  HINGE 
DETAIL. 


CROSSBAR 


MI6  BOLT  WITH  CUT 
WASHERS  EACH  SIDE  OF 
ANGLES;    (TCLO  SHANK 
TO  WASHER  ALL  AROUND 
FAR  SIDE- 


ESTIMATED  CLASS  'A'  CDNC.  QUANTITIES 

6  050  CATTLE  GUARD  :  4.  8  m' 

7  250  CATTLE  GUARD  -  5.  6  m» 
9  050  CATTLE  GUARD  =  7.  4  m' 

10  850  CATTLE  GUARD  '  8.  9  m' 


SI  «51  »9.  SxTSL 


WASHER  SPACER 


38  K  152 
LAC  SCREW 
e  mm  CONNECTION 
PLATE 


HINGE  DETAIL 

(HINGED  AREA  OPENS 
FOR  ClEANOUT) 


64  «  51  K  9. 5  K  650  L 
TO  CROSSBAR 


NOTE:    LOCK  DETAIL 
SIMILAR  EXCEPT  USE 
Ml  6  CALV.  MACHINED 
BOLT  WITH  CALV.  CUT 
WASHER  &  CALV.  HEX 
NUTS  INSTEAD  OF 
HELOCD  STUO  BOLT. 


FENCE 
\  POST 


1220 


MIB  BOLT  WITH 
CUT  WASHERS 
AI  450  0,  C. 


MULTIPLE 
INSTALLATION  JOINT 


ALL  OmCHSCMS  ME  tf<(«frfAS 


NOTE!    THE  CONTRACTOR  HAS 
THE  OPTION  OF  USING  PRECAST 
CONCRETE  BASES    (SEE  DTL. 
DWG.    NO.    611-101  FOR  CATTLE 
GUARDS  ON  FIELD  OR  PRIVATE 
APPROACHES  ONLY. 


STEEL  WING  CONNECTION  DETAILS 


DETAILED  DRAWING 


REFERENCE 
SIANOARO  SPEC. 
SECTION  611 


DWG.  NO. 

61 1-05 


CAST-  IN-PLACE 
CATTLE  GUARD  DETAILS 


EFFECTIVE:  AUGUST  1999 


'.UONTAN*  OEPAP!l£Nr\UQNTANA 
'or  IRANSPOR'ATm      \  CAOD 


50  OIA.   HOLES  CAST 
IH  PANELS  FOR  25 
01*.   BAR,   GOO  LONG. 
G«OUT£0  WHERE 
NECESSARY    (TTP.  AT 
EACH  LAPPED  PANEL 
JOJNT  1  


4800  fUSE  PANELS  C  AND  OP 


6000  lUSe  PANELS  E  AND  F 1 
^gQO  <USE  PANELS  C  AND  HI 


CATTLE  GUARD 


i 


-  -» 


reOO  INTERMEDIATE 
SUPPORT  PANEL  A 


■  -O  -  - 


ISO 


OUTSIDE 


PANELS  nrP.  I 


NOTE'  OMIT  JNrEBIiCDiArE 
SUPPORT  PANEL  A  AND  USE 

ONE  PIECE  GATE  ON 
4850  CATTLE  GUARD  ONLY. 


AO      -11^-'^''  ^^PPROx.  300  0.  c. 


ISO 


150 
150 


300 


] 


300 


J. 


ISO 


2550  PANEL  C 


?S50  PANEL  D 


tSO   r-ii 


3150  PANEL  E 


3150  PANEL  F 


3T50  PANEL  C 


3750  PANEL  H 


150 
150 


300 


2*00  END 
PANEL  8 
(TTP.  eOTM 
ENDS] 


■"O  CL- 


300 


•2-63  B  2-83 

■86  HOOPS  SPACED  AS  SHOWN 
'600 


2400 


300 


END  PANEL    B  ELEVATinN 


OUTSIDE 


AO  CL. 
190* 


PANELS   CTTP.  I 


TYPICAI    PLAN  VIEW 


AO  CL. 


ANCHOR 

BOLT  525 


8-64  HOOPS  AT  APPROX.    300  0. C 
^^'^::::;;^^NCHOH  BOLTS^::?-^ 

450     .     450     .     450     ;  525 


r 


40  CL. 


|40  CL. 


2-€2- 


ISO' 


II 


■  ANCHOR  BOLT 
SPACING  IS 
SYMMETRICAL 
ABOUT  THIS 
LOCATION 


8-^84   HOOPS  AT   APPRQK,    3Q0  0.  C. 
t  ANCHOR  SOL  IS 
525      .     450  ~.     450    r  450 


65  HOOPS  SPACED  AS  SHOWN 
1950 


l*N  i  22oJ 

300 


300 


2550 


OiA.  BAR 
■40  CL. 


ANCHOR  BOLT 
SPACING  IS 
STMhtTRtCAL 
ABOUT  THIS 
LOCATION 


300 


2250 


300 


^40 

CL. 

525 


40  CL. 


PANEL    C   El  FVATJQN 


10-64  HOOPS  AT  APPROX.    300  0. C. 


2-62  U^B  2-€2 

B5  HOOPS  SPACED  AS  ShOwN 

 2250  

 2550  

PANEL   D  ELEVATION 

2850 


1    1—     A            r"^o  CL.  j 

1  r  *  ^  I  (TYP.  1  *i  I 

L,7j 

-4- 

-1- 

■  40  CL. 

■  190 


275 


-t  25 
OIA.  BAR 


ANCHOR 
BOLT 


INTERMEDIATE  SUPPORT 
PANEL   A  ELEVATinN 


SPACING 


300 


61  BARS 


86  HOOP 


SECTION  A-A 


40  CL. 


40  CL.  -H 


ANCHOR  BOLT 
SPACING  IS 
SYMMETRICAL 
ABOUT  THIS 
LOCATION 


300 


ANCHOR  BOLT 
SPACING  IS 
SYMMETRICAL 
ABOUT  THIS 
LOCATION 


300 


300 


300 


3150 


300 


40  CL. 


ANCHOR 

BOLT 


PANEL   E  Fl  FVATinM 


12-64  HOOPS  AT  APPROX.    300  0. C. 


-t  25 
OIA.  BAR 

40  CL. 


84  HOOP 


tt13  SIR.  BARS 


300 


t  25 
DIA.  8AR 


SECTION  B-B 


1 ,300  , 
\\--r—  150 


t  ANCHOR  BOLTS 

1556 


0  CL. 


B 


2-BI 


ANCHOR  BOLT 
527      I        SPACING  IS 

 TT^i  SYMMETRICAL 

ABOUT  THIS 
LOCATION 


ANCHOR  BOLT 
SPACING  IS 

SYI*1ETR1CAI 
ABOUT  THIS 
LOCATION  


PANEL   F  FLEVATIQN 
3450 


t  50  DiA.   HOLES  ■'■[■'■I 
CAST  IN  PANELS  -j-»-|^r^FLU5H  FIT 


150 


BS  HOOPS  SPACED  AS  SHOWN. 
3150 


2-63 


-//  ^125 


300 


ISO 
150 


3750 


220 


300 


—  40  CL. 


25 
OiA.  Bar 


40  CL. 


ISO 
I  150 


300 


SILL  Of  REINFORCING  STEEL  •« 


220 


^20 


220 


V_  GO 


195 


^  60 


220 


rrPE  I 


-IE 


60 


STRAIGHT  BARS  ft  6EM  BARS    IAlL  DIMENSIONS  OLiT  10  OUT 


leOO  SECTION  -  PANEL  A 

01 

BIS 

4 

STRAIGHT 

1  1720 

B6 

MIO 

1  7 

2 

9S0 

ESTIMATED  WT.    --    10.  6  ko 

2400  SECTION  -   PANFl  fl 

81 

B13 

2 

STRAIGHT 

2320 

B2 

ttlj 

2 

STRAIGHT 

1720 

B3 

tn3 

4 

STRAIGHT 

650 

64 

mo 

7 

I 

rooo 

B5 

ntO 

4 

3 

TOO 

ESIIMATEO  WT.    ^    16.  1  kn 

2S50  SECTION  -  PANEL  C 

Bl 

B13 

2 

STRAIGHT 

2470 

82 

m3 

2 

STRAIGHT 

i8ro 

63 

m3 

4 

STRAIGHT 

650 

B4 

mo 

8 

1 

1000 

85 

»to 

4 

3 

7  00 

ESTIMATED  tn.    -    IT. 3  kn 

2550  SECTION  -  PANEL  0 

81 

«I  J 

4 

STRAIGHT 

21  TO 

82 

Bl  3 

4 

STRAIGHT 

6S0 

64 

aio 

e 

1 

1000 

BS 

»I0 

4 

3 

700 

ESTIMATED  WT.    =    1  7.  3  kn 

3150  SECTION  -  PANFl  F 

Bl 

«13 

2 

STRAIGHT 

3070 

62 

1113 

2 

STRAIGHT 

24T0 

B3 

013 

4 

STRAIGHT 

650 

64 

65 

nio 
mo 

10 

1 

1000 

ESTIMA 

4 

FEO  WT.    =  2 

3 

0.  8  kg 

TOO 

3150  SECTION  -  PANEL  F 

81 

Wf3 

4 

STRAIGHT 

2770 

82 

»II3 

4 

STRAIGHT 

650 

64 

otO 

10 

1 

1000 

85 

aiO 

4 

3 

7  00 

ESTIMATED  WT.    ;  20.  8  kO 

3750  SECTION  -  PANEL  C 

Bl 

»1  3 

2 

STRAIGHT 

3670 

B2 

BI3 

2 

STRAIGHT 

3070 

83 

tt13 

4 

STRAIGHT 

650 

34 

aiO 

12 

t 

1000 

BS 

Bl  0 

4 

3 

700 

ESTIMATED  WT.   =  24, 3  kci 

3750  SECTION  -   PANEL  H 

ei 

HI  3 

4 

STRAIGHT 

3370 

B2 

»I3 

4 

STRAIGHT 

650 

B4 

mo 

12 

1 

1000 

BS 

S10 

4 

3 

700 

ESTIMATED  WT.   :  24.  3  kg 

•  FOR  ONE  PANEL  ONLY 


i  25  DIA.  BAR 
■  600  ICROUTEO 
WHERE  NECESSARY) 


(TYP.  LAPPED  PANEL  JOINT  I 


ESTIMATED  CLASS 

'D'    CONCRETE  auANTlHES 

leoo 

SECTION 

-  PANEL 

A  : 

0.  IS 

m' 

2400 

SECTION 

-  PANEL 

B  : 

0.  19 

2550 

SECTION 

-  PANEL 

C  : 

0.  20 

IT' 

2550 

SECTION 

-  PANEL 

0  - 

0.  20 

m* 

3150 

SECTION 

-  PANEL 

E  = 

0.  26 

m' 

3150 

SECTION 

-  PANEL 

F  ; 

0.  26 

m' 

3750 

SECTION 

-  PANEL 

C  = 

0-  31 

m' 

3750 

SECTION 

-  PANEL 

H  : 

0.  31 

m' 

300 


-2-62  l^B  2-62 

 85  HOOPS  SPACED  AS  SHOWN  

3450 


3TS0 


PANEL    G  fi  FVATIOM 


NOTE! 

FOR  DETAILS  OF  STEEL  GRATES 
AND  STEEL  WINGS  SEE  OIL.  DWG. 
NO.   61  1-00  AND  61 1-05. 


PANEL   H  ELEVATION 


Ait  OmCKSOMS  JUt£  Ml*fT£« 
tmml  UMLCSS  OTH£mnse  HOT£0. 


DETAILED  DRAWING 


REEERENCE 
STANDARD  SPEC. 
SECTION  61  1 


DWG.  NO. 
611-10 


PRECAST  CONCRETE 
BASE  FOR 
CATTLE  GUARD 


EFFECTIVE' AUGUST  I  999 


'Of  fRMSPORIA  rOK      \  CADO 


ROUND  PIPE 


RIPfiAP  AS  SPECIFIED 
300 


VARIES-  SEE  OTL. 
OWG.  NO.  603-3Z 


CONCRETE  EDGE 
PROTECTION 
ON  INLET 


VARIES  •  SEE  OTL. 
owe.   NO.  603-32 


M20  ANCHOR  80LTS  AT  APPROX. 
ass  0.  C.    AROUND  ENTIRE 
PERIPHERY  OF  PIPE  EMBEDDED 
IN  CONCRETE    I TTP.  ALL 
STRUCTURES  THIS  SHEET  I. 
SEE  OTL.  DUG.  NO.  552-00 


I  52.  4  X  tS2.  «  X  1*18.  7  I  mm' 
WIRE  MESH  THROUGHOUT  ENTIRE 
STRUCTURE    (TYPICAL  ALL 
STRUCTURES  THIS  SHEET) 


CUTOFF  WALL  INLET  AND  OUTLET 
END  SEE  OTL.   OWC.  NO.  552-00 


FRONT  ELEVATinN 


I5Z.4  K  152. «  yme.TI  mm'  WIRE  MESH 


-•-A 

i — 
1 

r- 

j  

150  — 

*-  A  1 

r 

1200-* 

—  1200 

ISO 


SECTION  A- A 


FRONT  ELEVATION  MULTIPLE  PIPP^ 


ARCH  PIPE 


RIPRAP  AS  SPECIFIED 

■300 


VARIES  -  SEC  OTL. 
owe.    NO.  603-34 


1200 -- 


I-  - 

j — 

1 

1 

1 — 1 

\  1 

j 

 '^'v  1 

K  ISO 


SIDE  ELEVATIpN 

152.  <  N  152. -1  X  Wie.  Ti  mm'  wire  MESH 
300 


FRONT  ELEVATION 


-FOR  ANCHOR  BOLT 
SPACING  AND  WIRE 
MESH  SEE  NOTES 
ABOVE  7 


■  200- 


1 — 

1 

1 

^, — 1 

\  1 

1 

— 1 

—  1200 

•  150 


SECTION  B-fl 


FRONT  ELEVATION  MULTIPLE  PlPf;<: 


NOTE! 

ALL  CONCRETE  IS  CLASS 
"00*  OR  EQUAL. 


DETAILED  DRAWINH 


REFERENCE 
STANDARD  SPEC. 
SECTION  613 


DWG.  NO. 
613-06 


CONCRETE  EDGE  PROTECTION 
FOR  METAL  CULVERTS 


EFFECTIVE:  AUGUST  1999 


i  UONIANA  OfPAfUltNT  {uOHTAf/A' 
'Of  TRANSPORTATION       \  CADD 


u.  I-  z 
U.  Ui  ^ 

o  ^  .  u 

•-  13  U 


..  OO 

>-  _i  o 
O  _i  o 
z  <  ■ 


900 


00^ 


VARIES 
I  BOO  MAX. 


BERM  WIDTH 


300 


SEE  BRIDGE  OWG. 


I  BOO 


1800 


1900 


I  BOO 


STRAIGHT  STRUCTIIRF 


1600 


HEADER  WALL 


2400 


2400 


'SOO  Ml^. 
ISOO  MAX. 


■t  STRUCTURE 


_OUTER  J.  IMIT S  OF 
SUPERSTRUCTURE 


152.  4  X  152.  4  H 
WIS.  71  mm»  WIBE  MESH 


450 


I00-- 


IE 


50 


SECTION  A-A 


■SAND  ANO  GRAVEL 
CUSHION  AS  SPECIFIED 


SECTION  B-B 
HEADER  WALL 


VARIES 
3600 


SECTION 


DIAGRAM  '^A'^ 


VARIES 
I  BOO  MA 


CAST-IN-PLACE  CONCRETE: 

LOCATE  JOINTS  AS  INDICATED  ON  THE  PLANS.      tF  CONSTRLTCTION  IS  STOPPED 
FDR  OVER  TWO  HOURS.  CREATE  A  CONSTRUCTION  JOINT      USE  CLASS  -D- 
CONCRETE  FOR  ALL  CAST- IN-PLACE  CONCRETE. 

USE  AN  APPROVED  13  mm  EKPANStON  JOINT  FILLER  WHENEVER  THE  CASI- 
IN-PLACE  CONCRETE  ABUTS  AGAINST  AUY  PART  OF  THE  SRiOCE  STRUCTURE. 

CLEAR  THE  EWANKMENT  SLOPE  OF  ALL  BRUSH.   OEBRIS  AND  RUBBLE  A 
CUSHION  IS  NOT  REQUIRED  FOR  GRAVEL  EMBANKMENT  SLOPES       FINISH  ALL 
T'-?''a^r,!.r*«^^*^°"*^'-''  ^'^IfOfW  SURFACE  OR  TO  THE  SLOPE  INOICATEO  IN 
l^l  ^OUPkCr  ALL  LOOSE  MATERIAL   TO  THE  SATlSFicTldN  OF 

C^NOmON  ADJACENT  SLOPE  AREA  IN  A  SMOOTH.  UN.FORM 

REINFORCING  STEEL' 

(MAY  USE  EITHER  ALTERNATE  LISTEO  9EL0W) 

1.  »I0  BARS  AT  250  0.  C.    ihORiZONTAl  AND 
VERTICAL  SPACING  I  MIN.    COVER  OF  50  mm 

2.  152.4  K  152.4  N  W18.TI  mm'  WIRE  «SH 

""^  OVERLAP  REOUIRED  AT  CONSTRUCTION  JOINTS  FOH  REINFORCING  STEEL 

Anu  WIRE  MESH, 


OUTER  LIMITS  OF 
SUPERSTRUCTURE 


OUTER  LIMITS  OF 
SUPERSTRUCTURE 


SKEWED  STRUCTURE 


8ACKWALL 


SLOPE  TOWARD  SLOPE 
PROTECTION  10:  I 


HEADER  WALL 


REINFORCING  STEEL 


VERTICAL   AND  HORIZONTAL 

DIMENSION  JOINT 

1800  mm  VERTICAL  SPACING  OR  AS 
NOTED.     2400  mm  HORIZONTAL 
SPACING  OR  AS  NOTED.      JOINTS  MAY 
BE  SAWED.  MADE  WITH  GROOVING 
TOOLS  OR  REMOVABLE  INSERTS  OF 
AN  APPROVED  TYPE. 


HEINFDHCINC  STEEL 


25.4 

OVERLAP  REINFORCING  STEEL 
IN  CONSTRUCTION  JOINTS 


VERTICAL  AND  HORIZONTAL 

CONSTRUCTION  JOINT 

USE  AS  NEEDED  IN  PLACING  SLAB. 
WHEN  REQUIRED,   USE  IN  LIEU  OF 
A  DIMENSION  JOINT  AT  THE  SAME 
SPACING  AS  A  Dimension  jOint. 

JOINTS  MAY  BE  SAWED,    MADE  WITH 
grooving  tools  OR  REMOVABLE 
INSERTS  OF  AN  APPROVED  TYPE. 

IF  JOINTS  ARE  TO  BE  SAWED.  SAW 
JOINTS  JUST  AFTER  CONCRETE  HAS 
SET  BUT  BEFORE  UNCONTROLLED 
CRACKING  OCCURS. 


Imml  UMLCSS  OTH£R»iS£  HOTED. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  613 


DWG.  NO. 
6)3-10 


CONCRETE  SLOPE 
PROTECTION 


EFFECTIVE:  AUGUST  1999 


I  UOHIANA  of^Aftt^nr  \  uomtahaX 


DIA.  0 


-1  r 
i 


200 


OIA.  0 


BI3  BARS  AT  APPROX.  300 
0. C.    THROUCHOUI  FLOOR  — 


PLAN 


200 


BI3  BARS  AT  APPROX. 
300  0-  C.  THROUGHOUT 
SIDE  WALL 


200 


H  +  R 
□  ID 


U 


tso 


ISO 

200 

»I3  BARS  AT  APPROX.  300 
0.  C.    THROUGHOUT  FLOOR  — 


■200 


SECTION  B-B 


2  -  Ml  3  BARS 


eOO  MIN. 


2  ,  BARS 
«I3  BARS  AT  APPROX. 


1% 


300  0.  C.  THHOUCHOUT 
SIDE  WALL 


H+1 

□  I] 


GROUT  FILLETS 


2  '  «I3  BARS 


200' 


ELEVATION 
INLET  HEAQWAl  I, 


CHAMFER  ALL  EXPOSED  CORNERS  25  mm.  REINFORCING  STEEL  TO 
BE  NOT  LESS  THAN  40  mm  TO  NEAREST  FACE  OF  CONCRETE. 


SECTION  A-A 


600  MIN. 


2  -  »ri3  BARS 


ELEVATiON 
OUTLET  HEADWALL 


INLET 

AND  OUTLET  HEADWALLS 

FOR  RCP 

CUL 

k-ERT 

CL.  'D 

OR  EOU 

0" 

*L 

CONC. 
im'  1 

DIMENSION  TABLE 

DIA.  D 

AREA 

(m'  ) 

INLET 

OUFLET 

A 

B 

H 

L 

f 

F 

L' 

4S0 

0.  164 

D.  7 

0.  5 

400 

400 

BOO 

750 

550 

200 

650 

BOO 

0.  292 

0.  e 

0.  6 

450 

450 

900 

900 

650 

200 

750 

TSO 

0.  456 

1. 1 

0.  e 

550 

550 

1  100 

1050 

750 

200 

eso 

900 

0.  657 

1.  4 

1.0 

600 

600 

1200 

1200 

850 

250 

950 

1050 

0.  894 

1.  7 

1.  2 

700 

700 

1400 

1350 

950 

250 

1060 

1200 

1.  167 

2.  0 

L  4 

750 

750 

1500 

1500 

1050 

250 

1  150 

INLET 

AND  OUTLET  HEADWALLS 

EOR  CMP 

CUL 

/ERT 

CL.  -D 
OR  EQU 

D' 
»L 

CONC. 
Im»  ) 

DIMENSION  TABLE 

DIA.  D 

AREA 

(m'  1 

INLET 

OUTLET 

A 

B 

H 

L 

L" 

F 

L" 

450 

600 
750 

0.  159 
0.  263 
0.  442 

0.6 

0.  8 

1.  1 

0.  5 
0.  6 
0.  B 

a  00 
450 
550 

400 
4  50 

800 
900 

750 
900 

550 
650 

ISO 
150 

650 
TSO 

900 
1050 
1200 

0.  636 
0.  666 
1.131 

1.  3 
1,6 
1.8 

0.  9 

t.  ) 
t.  3 

600 
TOO 
750 

550 
600 
700 
750 

1  100 
1200 
1400 
1500 

1050 
1200 
1350 
1500 

750 
650 
950 
1050 

ISO 
150 
150 
150 

650 
950 
1050 
1  150  1 

I  mm  I  VMLESS  OTM£/tmS£  MOT  ED. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  613 


DWG.  NO. 
6I3M2 


INLET  AND  OUTLET 

HEADWALLS  FOR 
RCP  AND  CMP  PIPES 


EFFECTIVE:  AUGUST  1999 


■iCHTANA  OEPARIIf^NT  KuQHJAHaK 
'OF  TRANSPORTa  TtON      \  1 


1200 


NOTES! 

KEY  ENDS  OF  R[PRAP  WALLS  INTO  THE  EMBANKMENT  SLOPES  A  MINIMUM  OF 
600  mm  FROM  OUTER  FACE  OF  THE  RIPRAP  FOR  THE  FULL  HEIGHT  OF  THE 
RIPRAP  WALL. 

SEE  SPECIFICATIONS  FOR  CRAOaTiON,   CLASS  AND  CONSTRUCTION  METHODS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  613 


DWG.  NO. 
613-  M 


tmmt  UHLESS  OTHEmiSE  KOTEO. 


CULVERT  RIPRAP 


EFFECTIVE:  AUGUST  1999 


IWNtANA  DEPARtttNT  \ilOHJ AKk 
'OF  TPANSPORFArJON      \  CADD 


T  t  300 


EMBANKMFNT  PRnTF(-TinN| 

minimum  t  for: 
Class  i  wiprap  =  450 
class  ii  riprap  :  750 
class  iii  riprap  ^  900 


DETAILED  DRAWINf, 
REFERENCE  DWG.  NO. 

STANDARD  SPEC.  c  ,  i  .r 

SECTION    613.62?  bl^-ib 


EMBANKMENT  PROTECTION 


ALL  OK0SOMS  AW  «t«TfflS 
(mi>  uitL£5S  orHffflr/sf  woTEa 


£FFECTIV£i  *UCUST  1999 


sW^fANA  D(PARri£Nf  {uOMTAHA 

'Of  TRANtPcmrArioN    \  cadd 


■WARP  TO  FIT 
DRAINAGE 


CONCftETEJ 

USE  CLASS  -AC-  OR  -OC*  CONCRETE  UNLESS 
OTHERWISE  NOTED.  CONFORMING  TO  SECTION 
551  OF  THE  STANDARD  SPECIFICATIONS- 
CONCRETE  MAY  BE  PNEUMATICALLY  APPLIED. 

•  Sank  protection! 

USE  type  III  BANK  PHOTECTJON.  CONFORMrNC 
10  SUBSECTION  613.03.2  OF  THE  STANDARD 
SPECIFICATIONS.   THICKNESS  IS  300  mm  MIN. 

INLET  CONDITIONS; 

DEPRESS  THE   INLET  BELOW  THE  NATURAL 
DRAINAGE  BASIN  TO  PREVENT  FLOW  FROM 
SIDE  CHANNELING  OVER  THE  SLOPE  BEFORE 
REACHING  THE  CHUTE. 


300 


SECTION  fl-R 


DEPRESS  ISO 


J" 


SECTION  A-A 


USE  152.  t  H  152.  A  X 
Wie.  71   mm'   WIRE  MESH 
THROUGHOUT  CONCRETE 
DRAINAGE  CHUTE. 


TYPE 

DIMENSIONS 

QUANTITIES 

A 

S 

C 

CONCRETE 

1 

600 

1200 

100 

0.  49  m'   4  N  «  0.  123  m>  /m 

2 

600 

1200 

300 

0.  53  m'  *  N  K  0.  143  m'/m 

3 

1200 

2150 

300 

1.60  m'  ♦  N  .  0.254  m'/m 

4 

1200 

2450 

450 

1.66  m'  ♦  N  ■  0.269  m'/m 

At  I  OmtHSCMS  ARE  M^LVeTE/K 
Imm/  UMUSS  OTH£fimiS£  HOTED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC 
SECTION  551.613 


DWC.  NO. 
6)3-  18 


CONCRETE  DRAINAGE 
CHUTE 


EFFECTIVE:  AUGUST  1999 


Frame  left  blank 


PLAN  VIEW 


I —  11.  3  OIA.  HOLES 


SEE  HINGE  DETAIL 


SECTION  A-A 


63.5 


10 — HH- 
13  OIA,  U-80Lr  J 


TOP  or  HEADWALL 


TIE  U-SOLTS 
TO  HEAD*ALL 
RESAR 


HINGE  DETAIL 


Dimensions  ano  quantities  are  for  estimating  PURPOSES  ONLY, 


CSP 

CULVERT 
OIA.  0 

QIUENSIONS 

19  OIA. 
CSP  OR  «I6 
REBAH  • 

e 

A 

C 

E 

F 

S 

W 

C 

^50 

150 

363 

225 

707 

244 

84  1 

1  10 

70 

5956 

150 

750 

601 

210 

7J8 

244 

84  1 

140 

82 

6160 

ISO 

1050 

838 

195 

TB3 

244 

84  1 

131 

82 

7498 

600 

600 

472 

326 

857 

396 

1061 

152 

1  13 

7699 

600 

900 

695 

308 

887 

396 

1061 

160 

140 

7983 

600 

1200 

921  293 

924 

396 

t06l 

155 

116 

9696 

750 

750 

562     1  427 

1009 

549 

1280 

143 

235 

1  1  579 

750 

1050 

67  7 

4  06 

1036 

549 

1280 

165 

235 

1  1  378 

750 

1350 

1015 

390 

1070 

549 

1280 

183 

235 

1  1  805 

900 

900 

692 

527 

1161 

701 

1500 

174 

305 

13  777 

900 

1200 

1207 

509 

1  186 

701 

1500 

192 

305 

14  44  1 

900 

1500 

1  1  13 

491 

1216 

701 

1500 

171 

302 

16  203 

1050 

1050 

B02 

628 

1314 

853 

1719 

204 

366 

15  695 

1050 

1350 

1009 

607 

1338 

853 

1719 

180 

305 

18  450 

1050 

1650 

1216 

588 

1466 

853 

1719 

192 

335 

18  870 

1200 

1200 

91  1 

725 

1466 

1006 

1942 

189 

457 

20  612 

1200 

1500 

1116 

707 

1491 

1006 

1942 

201 

457 

21  068 

1200 

1800 

1320 

689 

1515 

1006 

1942 

180 

457 

24  [98 

RCP 

CULVERT 
OIA.  0 

DIMENSIONS 

19  D'A. 
CSP  OR  1116 
REBAR  • 

e 

A 

C 

E 

F 

S 

W 

C 

450 

450 

387 

244 

786 

244 

933 

1  19 

79 

6517 

450 

750 

652 

226 

823 

244 

933 

152 

82 

67  15 

450 

1050 

S14 

210 

675 

244 

933 

1  40 

62 

8245 

600 

600 

494 

348 

954 

396 

I  170 

162 

122 

8382 

600 

900 

750 

329 

988 

396 

1  1  70 

143 

1  04 

10  305 

60D 

1200 

997 

31  1 

1030 

396 

1  170 

168 

126 

10  561 

750 

750 

619 

451 

1  122 

549 

1408 

152 

235 

12  479 

750 

1050 

857 

430 

1  155 

549 

1408 

1  74 

235 

12  588 

750 

1350 

1094 

415 

t  192 

549 

1408 

159 

235 

14  768 

900 

900 

735 

555 

1292 

701 

1649 

183 

305 

14  883 

900 

1200 

963 

533 

1323 

701 

1649 

165 

290 

17  380 

900 

1500 

1  195 

515 

1353 

701 

1649 

183 

305 

17  468 

1050 

1050 

850 

658 

1460 

853 

1887 

174 

305 

19  766 

1050 

1350 

1076 

53T 

1487 

853 

1887 

189 

335 

20  025 

1050 

1650 

1302 

619 

1521 

853 

1887 

204 

366 

20  297 

1200 

1200 

966 

759 

1631 

1006 

2125 

198 

457 

22  476 

1200 

ISOO 

1  169 

741 

1658 

1006 

2125 

177 

457 

26  018 

1200 

IBOO 

1411 

719 

1666 

1006 

2125 

192 

457 

25  960 

NOTES: 

PAINT  ALL  WELDS  AND  OTHER  NON- 
CALVANtZEO  PARTS  IN  ACCORDANCE 
WITH  SECTION  710  OF  THE  STANDARD 
SPECIFICATIONS. 

USE  OF  PIPE  OR  REBAH  FOR  TRASHCUARO 
TO  BE  DETERMINED  BY  THE  ENGINEER. 

1*  =  CENTER  TO  CENTER  PIPE  OR  REBAH 
SPACING. 

TWO  13  DIA.    U-80LT  ANO  PLATE 
ASSEWLIES  NEEDED  PER  TRaSHGUaHO. 


•  19  mm  DIA.   SCHEDULE  80  CALV. 
STEEL  PIPE  ICSPl 

on 

Itl6  REINFORCING  BAR 
(RE8AR  :   1.552  Kg/ml 


ALl  OaiEIISIOIIS  ARE  Ma.Lai€T€/tS 
immi  UHLESS  OTM£/miS£  HOTSa 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  615 


DWG.  NO. 
615-02 


TRASHCUARO  FOR  CONCRETE 
IRRIGATION  INLET  AND  OUTLET 
TRANSITION  STRUCTURES 


EFFECTIVE:  AUGUST  1999 


!  UONTANA  0£PAOTI£NT  \UOf/TAHA 


FLOW 


H 

mm 

nt3  B»nS  AT 
300  0.  C. 
BOTH  WATS 


■STOP  GROOVE. 
SEE  DETAIL 


•—450 

SECTION  E-E 


PLAN 
TYPE  II 


•ttj  BARS  AT  APPROX, 
300  0.  C.  EXTEND 
INTO  CUTOFF  WALL  


0I3  9*RS  AT  APPROX. 

300  0.  C,  CONTINUOUS 
FROM  WALL  BARS  


B13  Bars  at  APPROX. 
300  0.  C-  CONTINUOUS 
THROUGHOUT  WALL 


»I3  BARS  AT  APPROX. 
300  0.  C.  CONTINUOUS 
FROM  WALL  BARS 


BARS  AT  300 
0.  C.  EXTEND 
INTO  CUTOFF  WALL 


SECTION  F-E 


DIMENSIONS  AND  QUANTITIES 

Q 

C 

H 

L 

W 

"00"  CONC 
OR  EQUAL 

RE  INF.  STEEL 
IKgl 

EDO 

900 

600 

1850 

2400 

1 .  t 

54.  7 

TYPE  1 

750 

1050 

soo 

1850 

2850 

1.  3 

60.  7 

900 

1200 

750 

■  eso 

3300 

1.6 

8D.  2 

600 

900 

600 

2850 

2400 

1.4 

69.  e 

TYPE  II 

750 

lOSO 

600 

3300 

2850 

1.6 

94.2 

900 

1200 

750 

3750 

3300 

2.  4 

1  18.  1 

600 

900 

600 

3300 

2400 

2.0 

98.  7 

TYPE  III 

750 

1050 

600 

3750 

2850 

2.5 

117.  6 

900 

1200 

750 

^200 

3300 

3.  3 

164.  3 

600 

900 

600 

3300 

2400 

2.  5 

12t.  1 

TYPE  IV 

750 

1050 

600 

3750 

2S50 

3.  0 

144.  4 

900 

1200 

750 

^200 

3300 

4.  1 

201.  9 

DETAILED  DRAWING 


owe.  NO. 
6  IS-O-I 


STANDARD  CONCRETE 
IRRIGATION  DIVISION  BOXES 


Frame  left  blank 


2S0' 


NORMAL 
WATER  LEVEL 


ISOMETRIC   VIEW  OF  TRANSITION 

Place  ftEBAR  IN  CENTER  OF  WALLS, 
SLAB.  ETC.   UNLESS  OTHERWISE 
SPECIE  lED. 


I.  S:  1 


600 


«I3  BAR 


SECTION  B-B 

SPACE  REINFORCING  BARS  APPROX. 
300  mm  EACH  WAT  THROUGHOUT 
STRUCTURE.      USE  CONTINUOUS  BARS 
IN  FLOORS  AND  WALLS  WHENEVER 
POSSIBLE.     WHEN  SPLICES  ARE  MADE. 
LAP  REINFORCING  BAH  <50  mm, 


ELEVATION 


8  ■ 


■VERTICAL  WALL 
A 


»  WIDTH  OF  CHANNEL 
BOTTOM  ivaBIABLE 
SEE  TABLE! 


PLAN  VIEW 


SECTION  A-A 
FOR  CSP 


SECTION  A-A 
FOR  RCP 


CHAMFER  ALL  EXPOSED 
CORNERS  TO  25  mm. 


INLET  AND  OUTLET  CONCRETE   TRANSITIONS  FOR  CSP 

cut  VFRT 

DIMENSIONS 

Quantities 

B  ^  0 

B  =  0  *  300 

8  '  0  +  600 

OIA.  D 

AREA 
(m'  ) 

J 

H 

L 

T2 

w 

K 

r 

C 

8 

CL'DO' 
CONC. 
(m'  1 

>tl3 
RE8AR 
(kg) 

B 

CL"DD" 
CONC. 
tm'  1 

BI3 

REBAR 
ikg) 

B 

CL'OD" 
CONC. 
im'  1 

••13 
REBAR 
IkQl 

flSO 

0.  159 

1  40 

1050 

900 

150 

850 

'05 

380 

600 

450 

0.  6 

31.3 

750 

0.  7 

33.  6 

t050 

0.  T 

36.  3 

600 

0.  283 

ISO 

1250 

1200 

ISO 

1000 

140 

460 

600 

600 

0.  9 

43.  5 

900 

1.0 

46.  3 

1200 

1.0 

49.  0 

750 

0.  Aa2 

240 

1400 

1500 

150 

1  100 

180 

530 

600 

750 

1.  2 

55.  3 

1050 

1.2 

53.  5 

1350 

1.  3 

61.7 

900 

0.  636 

275 

1550 

leoo 

150 

1300 

210 

610 

750 

900 

1.  6 

75.  a 

1200 

1.  y 

78.  9 

ISOO 

1.  7 

83.  5 

1050 

0.  666 

310 

1750 

2100 

150 

1500 

240 

690 

750 

1050 

2.  0 

90.  7 

1350 

2.  1 

95.  T 

1650      2.  2 

100.  2 

1200 

1.  131 

365 

1900 

2400 

200 

1600 

280 

760 

750 

1200 

3.  r 

1  16.  6 

ISOO 

3.2 

121.  1 

1800 

3.  A 

125.2 

INLET  AND  OUTLET  CONCRETE  TRANSITIONS  FOR  RCP 


CULVERT 

DIMENSIONS 

OUANTITES 

8  :  D 

B  =  D  ♦  300 

B  :  0  600 

OIA.  0 

AREA 

J 

H 

L 

T 

T2 

w 

K 

Y 

C 

B 

CL"0O- 
CONC. 
(m'  ) 

»'3 
REBAR 
(kg) 

B 

CL-DO' 
CONC. 
(m"  1 

«»13 
REBAR 
(Kg) 

e 

CL"OD" 
CONC. 
<m'  1 

ttl3 
REBAR 
(Kg) 

450 

0.  164 

140 

1  too 

900 

63.  S 

ISO 

970 

105 

380 

600 

450 

0.  6 

33.  6 

750 

0.  7 

36.  3 

1050 

0.8 

38.  6 

600 

0.  292 

185 

1300 

1200 

76.2 

150 

1  150 

140 

460 

600 

600 

0-  9 

45.  4 

900 

1,  0 

48.  i 

'200 

1.0 

50.  S 

750 

0.  4  56 

230 

1500 

1500 

68.  9 

150 

1320 

175 

530 

600 

750 

1-  2 

57.  6 

1050 

1.  3 

60.  B 

1  350 

1.4 

64.  0 

900 

0.  657 

275 

1700 

1800 

101.6 

ISO 

1500 

215 

610 

750 

900 

1.  6 

78.  9 

1200 

'.  7 

82.  1 

ISOO 

1.8 

86.  6 

1050 

0.  894 

325 

1900 

2100 

1  14.  5 

ISO 

leeo 

245 

690 

750 

'050 

2,  1 

96.  2 

1350 

2.  1 

100.  7 

1650 

2.  2 

'05.  2 

1200 

1.  167 

370 

2050 

2400 

12  7.  0 

200 

I860 

280 

7  60 

750 

'200 

3.  1    ]  '21.  1 

1500 

3.  3 

125.  6 

1800 

3.  4 

'30.  2 

NOTESt 

INSTALL  STRUCTURES  OUTSIDE  THE  CLEAR  ZONE. 

PROVIDE  TRASHRACKS  WHEN  REQUIRED.  SEE  DTL. 
DWG.   NO.  615-02. 


ALL  OW£<VSO«5  AK  HILmereRS 
(mm)  UHLESS  OTHCRKISE  HOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  6(5 


DWG.  NO. 
615-06 


CONCRETE   IRRIGATION  INLET 
AND  OUTLET   TRANSITION  FOR 
 RCP  AND  CSP  PIPES 


EFFECTIVE:  AUGUST  '999 


\UONTANA  0£PARri£Nr\U0NTANA 
'Of  IPANSPC^tATION      \  CAPO 


5(5 


d 
z 

i 

u  9 
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Q 

< 

o 
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LJ 
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o 
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o 
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11 
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Ll 
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li. 

>- 

Oui 
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■< 

(VJ  O 
O 
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n: 

ua: 
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O 

CE 
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dd 

UJ 

2 

O 
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■  ■« 

oo 

*  IC 

o 
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S5o 
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UJ  O  I- 

ui  a  111 

i/t  <  ca 


i 

rr 

d 

>- 

< 

X 

o 
I 

Q 

UJ 

> 

a 


< 

y 

>- 


ADAPTER  • 


m  SUPPLT  Fl8EftCLASS/ALUMINUM  CAIE  ARU  AND 
CAST  AOAPTEft  FROM  SAFEIRAN.    OR  EQUIVALENT. 


GATE  ARM  SUPPORT 


GATE  ARM 


GATF   ARM  gUl[?F 


100 


250 


CATC  ARM 


12.  T  OIA.  HOLE  (TYP.  ) 
100  X  250  X  6  BAR 


38  K  38  X  I2?0 
SQUARE  TUBING  14.6 
mm  WALL  THICKNESS! 


100  K  ITS  X  6  BAH 


1220 


MIO  X  90  BOLT  W/  HEX 
NUT  i  2  WASHERS  I A 
REQUIRED.   TYP.  ) 


SQUARE  TUBING 


12.  7  OIA.  HOLE  IN 
BAR  1  CENTERED  I 


100  N  2S0  ■  6  aAR 


Aii  OaaMSOMS  AP£  «*i«frt« 

tm»t  uuiess  oTHenmsc  moteo. 


100  »  175  X  6 
BAR  (CENTERED 
ON  SQUARE  TueiNCl 


ELEVATION 
ICATE  ARM  AND  BOLTS  NOT  SHOWN  1 


RIGHT  SlPg 


GATE   ARM  SUPPORT 


DETAILED   DRAWINH  1 

REFERENCE  DWG. 
STANDARD  SPEC. 

SECTION    &i  T                        o  '  ' - 

NO.  1 

02 

ROAD  CLOSURE  GATE 

DETAILS 

EFPECTIVE:  AUGUST   1999  1 

0£P*f/TI£Nl{uONTAMA 

'Of  rpANSPORnrKX/     \  cadd 


GATE  ARM  CUlOE 


GATE  AftM.  SLEEVE 
AND  CAST  ADAPTER 


M20  «  ZOO  H.  S. 
Pivot  bolt  w/  hex 

NUT  a  2  WASHEnS 


3  -  M10  «  15  H.  S. 
aOLTS  W/  HEX  NUT 
&  2  WASHERS 


STEEL  LUMINAIRE  POLE,  1.5  mm  MW. 
THK.   HOT  ROLLED  ASTM  A  595  GRADE 
A  CARBON  STEEL.    HOT  DIP  GALVANIZED 
IN  ACCORDANCE  WITH  ASTM  STANDARD 
A  I23M.      POLE  SHAFT  HAS  AN  OUTSIDE 
DIAMETER  OF  205  mm  AT  THE  BASE  AND 
too  mm  AT  THE  TOP  WITH  A  UNIFORM 
TAPER  THROUGHOUT 


GATE  ARM  PIVOT 

PADLOCK   IN  PLACE  WHEN 
GATE  IS  RAISED  tm 

SECURE  CABLE  TD  PIVOT  WITH  CLEVIS 
AND  CLIP  N'    THIMBLE  KIT  OR  SIMILAR 
hCTHOO  INSURING  THAT  CABLE  IS 
PROTECTED  FROM  ABRASION 

TACK  WEIO  NUT  TO  SHAFT 


WORM  GEAR  WINCH  W/  5.  5  mm  DIA. 
CABLE.    900  Kg  MIN.    S'NCLE  LINE 
VERTICAL  LEFT  CAPACITY,  FIELD 
WELO  OR  DRILL  MOUNTING  PLATE 
FOR  WINCH  INSTALLATION.  • 

100  K  200  HANOKOLE 

FOUR  BOLT  SLIP  BASE 
(SEE  DTL.    DWG.    NO.  6IT-0e> 

DRILLED  SHAFT  FOUNDATION 


ROAO  CLOSURE  GATE 
PIVOT  ASSFMRI  Y 


NOTES: 

SEE  DTL.  owe.   NO.   617-06  FOR  PIVOT  ASSEMBL  T  DETAILS. 

MOUNTING  HEIGHT   (HI  WILL  BE  SHOWN  IN  THE  PLANS  OR  SPECIFIED 
BY  THE  ENGINEER  TO  PROVIDE  FOR  THE  PROPER  HEIGHT  OF  THE  GATE 
ABOVE  THE  ROAOWAT. 

ALL  BOLTS  ARE  TO  CONFORM  TO  ASTM  F  SSSM  CLASS  A  6  UNLESS 
DESIGNATED  H.  s.    IHiCH  STRENGTH),     WHICH  ARE  TO  CONFORM  TO 
tll)tJ  CLOSURE  GATE  ASSEMBLY.   PAINT  ALL 

EXPOSED  BOLT  THREADS  OR  DAMAGE  TO  THE  GALVANIZING  WITH  TWO 
COATS  OF  ZINC  RICH  PainT  CONFORMING  TO  ASTM  A  780, 

•  SUPPLY  WORM  GEAR  WINCH  AND  CABLE  FROM  DUTTON  -  lAINSON 
ISTOCK  NUMBER  Al\Q3K  OH  EQUIVALENT. 

WHEN  THE  GATE  IS  FULLY  RAISED.    PLACE  THE  NUT  AND  WASHER 
SNUGLY  AGAINST  THE  OUTSIDE  OF  THE  REAR  CHANNEL  ANO  PADLOCK 
IN  PLACE.      SUPPLY  ONE  HEAVY.    WEATHERPROOF  PADLOCK  WITH  2 
KEYS  FOR  EACH  GATE  ARM  PIVOT.     KEY  PAIRED  PIVOTS  (DIVIDED 
HIGHWAY  INSTALLATION!  ALIKE. 


ALL  OmEMSOIIS  *RE  IfCIVfTfAS 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  6IT 


DWG.  NO. 
61 7-04 


ROAD  CLOSURE  GATE 
PIVOT  ASSEMBLY 


EFFECTIVE:  *'JCUST  1999 


'OF  TRANSPORT  A  TiON       \  q^qq 


SLEEVE  -  ZOO  DIA.  PIPE. 
STD.  (SCHEDULE  AO),  x 
850  (6.  2  mm  WALL  THK.  )- 


PIN  BRACE 

PIN  

MZO  X  1 15  BOLT  w/  HEX 
NUT  AND  WASHER.  WELO 
BOLT  HEAD  TO  SLEEVE. 
DRILL  BOLT  TO  ACCEPT 
PADLOCK. 


3T0 


350 


ISO 


200 


50 


50 


300 


550 


WINCH  MOUNT  - 
CI 50  X  12  X  350 


850 


TYP. 


PIN  BRACE  -  50  DIA. 
PIPE.  DOUBLE  X-STRONC, 
X  20  ( I  I .  I  mm  WALL 
THICKNESS!  TYP.  


20    (TYP.  J 


VIEW  A-A 


■WINCH  MOUNT 


■M12  X  50  BOLT  W/  HEX  NUT  AND 
14.3  DIA.  MOLE  IN  SLEEVE  AT  3 
EQUAL  SPACES.      WELD  NUT  TO 
SLEEVE.      ITYP.   TOP  AND  BOTTOM) 


PIVOT  SLEEVE 


50  R  ITYP.  1 


430 


350 


12.  7  DIA.  HOLE 
FOR  MIO  H.  S. 
BOLT  (TYP.  I 


22.  2  OIA.  HOLE 
FOR  M20  H.  S. 
PIVOT  BOLT 

FRONT  CHANNEL 


780 


SIDE  PLATE 


HEAR  CHANNEL 


M20  X  75  H.  S. 
BOLT  W/  HEAVY 
HEX  NUT  I,  2 
WASHERS  (TYP.  1 


SIDE  PLATE 


25  R  100  SLOT 


12.  7  DiA.  HOLE 
FOR  WINCH  CABLE 
CLEVIS 


FRONT  CHANNEL 
MC  250  X  12.  4  y 
X  235  ' 


ELEVATION 


END  VIEW 


SIDE  PLATE 


1^'  ^^|r~ 


T 

SIDE  PLATE 

PLAN 


ALL  OaiEKSOHS  AK  tfULMETfAS 
tami  UKLESS  OTHERg/Sl  HOTED. 


■REAR  CHANNEL 
MC  250  X  <Z.  A 
X  235 


SIDE  PLATE 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION    61  T 


DWG.  NO. 
617-06 


ROAO  CLOSURE  GATE 
PIVOT  ASSEMBLY 
DETAILS 


EFFECTIVE:  AUGUST  1999 


fUONTANA  DEPARtlfNT \UOHT ANA 
}0f  rPANSPOftTATKSN      \  CAOD 


*  TOP  OF  ANCHOR  BOLTS  MJST  BE  BEIOW  SHEAR  PLANE. 


«■  IT  IS  CRITICAL  THAT  THE  CBOUNO  SUBROUNDINC  THE 
CONCRETE  FOUNDATION  BE  CflAOED  AND  CONTOURED 
TO  PREVENT  VEHICLE  UNDERCARRtACE  SNACCi\C. 
ALL  POINTS  ON  THE  GROUND  SURFACE  ARE   TO  BE  AT 


-  ■■  Mb  nwiuTi-..  .  .1  ri.,.,    n,r  noi>  ut    ANLHllH  BOLTS 

ftn^S"  «^?,^<f"i^l5  .^1*t''!.'"^  THREADS  OF  TOP  ANCHOR 

BOLT  NUTS  miH  A  STICK  WAX.     TIGHTEN  TOP  NU'S  TO  SNUC- 
i^r  J W^'J-Q^;  '}  OE'^'NEO  AS  THE  TIGHTNESS  THAT  EXISTS 

ISOMETRIC   VIFW  '^'■"^       "*  '"I""  CONTACT  WITH  THE 

■-^  t_vitJ!  TOP  AND  BOTTOM  NUTS.    AND  IS  ATTAINED  BY  TH£  FULL  EFFORT 

?^rut  'i^Ii.^f'^'^  ^'^  ORDINARY  SPUD  WRENCH.      AFTER  THE  SNUG- 


'S25  iCfiOUND  LINE  AT  TOP  OF  FOUNDATION!  ■» 


15Z5  ICROUNO  LINE  AT  TOP  OF  FOUNDATION)  m* 


13  mm  THICK  PLATE 
WASHERS  -  2  REQUIRED 
PER  CONNECTION  BOLT 

SHEAR  PLANE  OF 


SLIP  BASE  ASSEMBLY 
95 


GALVANIZED  SHEET  METAL  SLEEVE 
INSTALLED  INTO  1?l.5  OiA.  HOLE 
OF  SLIP  BASE  ASSEMBLY  


CALVANIZEO  SHEET  METAL  TO  KEEP 
CflOUI  FROM  SLIP  BOLTS  (I  OF  4) 


4  -  U2A  K  ISO  ASTM  A  32SM  SLIP  BOLTS  W/  HEAVY  HF« 
NUTS  AND  STANDARD  WASHERS,      TOROUE   TO  108  N  m 
LOOSEN  AND  REIICHTEN  TO  FINAL  TQROUE  OF  9S  N-m' 
DO  NOT  LUBRICATE  SLIP  BOLTS  ANO  NUTS. 


TOP  PLATE    (POLE  BASE  PLATE  I 

28  GAGE    10.  S  mm  THK.  1  SLIP  BOLT  CASKET   (KEEPER  PLATE  1 
SEE  INSTALLATION  REQUIREMENTS 
SLIP  BASE  ASSEMBLY  (GROUND  BASE  PLATE  I 
38  mm  NON-SHRINK  GROUT 
1 0  OiA.   DRAIN  PIPE 

GROUND  LINE  AT  TOP  OF  FOUNDATION  M 
DRILLED  SHAFT  FOUNDATION 


■1  -  M21  K  914  ,  102  HOOK  ANCHOR  BOLTS 

AASHTO  M  3M 
A  -  PLAIN  WASHERS 

t  '  I'S-''  »'*SHERS  (TOP  OF  SLIP  BASE  ASSEMBLY) 
8  -  M2-)  HEAVY  HEX  NUTS 
(GALVANIZE  ALL  ITEMS  I 


FOUR  Rf]l  T  SLIP  aA<;F 


NOTES! 

OrLSshS  FOUNDa'/ion'  ^^"^  "^^^'^S  AND 


XrA/;rA's°TVG'*sV.''  ''''''  ^°  *  CRAOE  Z30 

CONFORM  ALL  PLATES  TO  ASTM  A  709M  .GRADE  2501  Oft  AASHTO  M  270M. 


imml  UKieSS  OTHCRniSt  MOT  ED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  617 


DWG.  NO. 
617-08 


FOUR  BOLT  SLIP  BASE 


EFFECTIVE:  AUGUST  1999 


jWNTAHA  OFPARTItm  {uQHTANa\ 


r-n 


28.  G  DIA.  HOLE 


80 

50 


PLATE  WASHFR 


■BOLT  CIRCLE  AS  PER  POLE 
SUPPLIER-  S  SHOP  DRAWINGS 


ANCHOR  eons,  as  per  pole 

SUPPLIER  S  SHOP  OftAWiNCS 


CONDUIT 


40  TO  T5— , 


I  74,  6  OIA.  HOLE 


CLIPPED  CORNERS 

330.  2  DIA, 
BOLT  CIRCLE 


28.  6  OIA.  HOLE 
14  REQUIHEO) 


SLIP  BQi  T  pa<;kpt 

(KEEPER  PLATE  1 


POLE  SHAFT 
255.  e  MAX.    0.  D. 


25 


*  ?  ARM 


TOP  PLATF 
iPOLE  BASE  I 


IT1.5  OIA 


ITI.  1 


26.  6  OIA.  HOLE 
A  REQUIRED) 


381.  0 
SQUARE 


89 


ZAAO 


330.  2  OIA.  BOLT  CIRCLE 
406.  A  OIA.  BOLT  CIRCLE 
5  R   (Trp.  1 


SLIP   BASF    ASSEMRI  Y 
(GROUND  BASE  PLATE ) 


r 


76.2 


Tr^i-^[  [III 
II  II   I  t^ijt 
H  11^  II 

*C]I     II     II  II  T62.0 


]  CONDUIT 


-M24  H  914  X  102 
HOOK  ANCHOR  BOLTS 
IIYP.  ) 


3.  S  DIA.  SPIRAL: 
PITCH  150  (t.5 
TURN  TOP  ONLY  I 


7  -  ti25  REBAB  »  2390 


ORILLFD  SHAFT  rn^;Nf?ATinM 


(LUMINAiRE  POLE  I 


ML  OIUEMSnMS  Aft£  IIB.Lal€T£ftS 
(mmi  UMLESS  OTMEf^lSE  KOTED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  617 


DWG.  NO. 

617-10 


FOUR  BOLT  SLIP  BASE 
DETAILS 


EFFECTIVE:  AUGUST  1999 


'Of  iRAHSPonrAiioN    \  caod 


RHIL  STRIPES  ARE   ISO  mm   IN  WIDTH  fOtt  8*BfllC»0ES  0.  9  m  OH 
GREATER  IN  LENGTH.      FOR  eARRICADES  LESS  THAN  0.  9  m  IN 
LENGTH.    100  mm  STRiPES  MAT  BE  USED. 

THE  PREDOMINANT  COLOR  FOR  OTHER  BARRICADE  COMPONENTS  IS 
WHITE.    BUT  UNPAINTED  GALVANIZED  METAL  OR  ALUMINUM 
COhPONENIS  MAY  BE  USED. 

WHERE  BIIII)  BARRICADES  ARE  TO  FACE  TRAFFIC  FROM  TWO 
DIRECTIONS.  STRIPING  ON  QOTm  ThE  FRONT  AND  HEAR  SIDES  IS 
REQUIRED. 


MATERIALS  ACCEPTABLE  FDR  BaRRiCaOE  FRAMEWORK  INCLUDE 
WOOD,    IIGHIWEIGHT  YIELDING  l*TAL  ANO  LIGHTWEIGHT  YIELDING 
PLASTIC.     WOOD  USED  IN  FRAMEWORK  FOR  BARRICADES  MAY  NOT 
EXCEED  50  K   too  IN  SIZE.      USE  STANDARD  GRADE   INO.    21  OR 
BETTER  S^S  LUWER, 

USE  SANDBAGS  OF  SUFFICIENT  WEIGHT  TO  HOLD  THE  BARRICADES 
IN  PLACE,     WATERPROOF  SANDBAGS  OuRING  PERIODS  OF  FREEZING 
WEATHER. 


PORTABLE  BARRICADES 


EDGE  OF 
DRtVIMC 
LANE 


3  DO 


SOO 


0.  6  m 


1.2  m 


r 


825 


50  MAK. 


I  OS 
MIN. 


RETRO-REFLECTIVE 
ORANGE 

RETRO-REFLECTIVE 
WHITE 


r 


90 

50  TO  150 


STEEL  U-POST 
3  Kg/m 


2  -  TS  mm  BANDS  OF  WHITE 
RETRO-REFLECTIVE  MATERIAL 

■BOOr  FLUORESCENT  ORANGE 
AS  APPROVED  BY  PROJECT 
ENGINEER 

B  Ko  MIN. 
WEIGHTED  BASE 


GUIDE  POST 


VERTICAL  PANEL 
(VP-1H  SHOWN.  REVERSE  FOR  VP- IL.  I 


RETRO- REFLECTIVE 
ORANGE  (TWO  MIN.  I 

RETRO-REFLECTIVE 
WHITE    I  TWO  MIN.  1 


100  TO 


ADD  BALLAST  ACCORDING 
TO  THE  MANUFACTURER' S 
RECOtACNOATiONS  TO 
HOLD  THE  DRUM  IN  PLACE. 

DRUMS  HAVE  CLOSED  TOPS. 


900 

MINIMUM 


PLASTIC  DRUM 


0.  9  m 


SO  MAX. 


2  -  T5  mm  BANDS  OF  VfHtTE 
RETRO-REFLECTIVE  MATERIAL 

BODY  FLUORESCENT  ORANGE 
AS  APPROVED  BY  PROJECT 
ENGINEER 

50  WAX. 

FLEXIBLE  MASTIC  ADHESIVE 


FLEXIBLE  GUIDE  POST 
ISElf  Righting  after  IMPACT) 


1^1  UMLESS  OTHEftmiSE  MOTEO. 


NOTES; 

BARRICADES  OR  VERTICAL  PANELS 
DESIGNATED  'R"  ARE  PLACED  TO  The 
Right  side  of  approaching  traffic, 
those  designated  "l*  are  placed 
to  the  left  side. 

see  the  manual  on  uniform  traffic 
control  devices  (mutcd)  part  vi 
for  additional  information. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  eiB 


owe.  NO. 
618-00 


BARRICADES  ANO 
CHANNELIZING  DEVICES 


EFFECTIVE;  AUGUST  1999 


'  UONTANA  D£P4Hri£NT  iuQHTAHA 

'OF  thansportation     \  cadd 


-  50  jt  100 
lOOD  BRACES 
100 
f-2T5 

^  *-2T5       EDGE  OF 
1  DRIVING 
LANE 


50  X  100  K  300  CLEAT 
(HOUND  POSTS  ONLYl 


1.2m 
MIN. 


2  -■  50  X  100 
X  1000  BRACES 
100 
f-2T5 
i  ^27S 


NOTE:    ALL  WARNING 
SIGNS  ARE  1200  X  1200 
IN  SIZE. 


100  ■  100  POST 
OR 

100  OIA.  POLE 


1.2  m 
MIN. 


300 


WARNING 


3  -  50  «  100 
■  900  BRACES 

f-  100 


WARNING 
WITH  SUPPLEUCNTAL  PANEL 


■3  -  50  K  100 
K  900  BRACES 
(FOR  EACH  SIGN) 


100  X  100  POST 
OR 

100  DIA.  POLE 


EDGE  OF     ^- ' 
DRIVING 
LANE 


EDGE  OF 
DRIVING 
LANE  — 


100  >.  100  POST 
OR 

100  OIA.  POLE 


1.2  m 
MIN. 


300 


REGULATORY 
tZOO  x  1500  PANEL 


REGULATORY 

1200  X  1500  PANEL 
BACK  TO  BACK 


NOTE  St 

FURNISH  POST  OR  POLE  LENGTHS 
TO  ACCOIAWOATE   THE  FOUNDATION 
DEPTH.    THE  MOUNTING  HEIGHT  AND 
THE  MOUNTINGS. 

BACKFILL  FOUNDATION  HOLES  IN  205 
mm  LIFTS.    THOROUGHLY  TAITINC 
EACH  LIFT. 

IN  HIGH  WIND  AREAS  INSTALL  LARGER 
POSTS  OR  POLES  COMPLYING  WITH 
The  foundation  and  BREAKAWAY 
REQUIREMENTS  OF  DTL.    OWG.  NO. 
619-20. 

*  DIMENSIONS  ARE  FROM  (.  BOLT  TO 
i  eOLT, 

VERTICAL  ALIGNMENT  OF  SCNS  IS 
TO  BE  WITHIN  5'  OF  PLUMB  (85  mm 
IN  1000  mm). 


1.8  m 

TO 
3.  T  m 


2.  t  m 


100  K  100  POST 
OR 

100  DIA.  POLE 


0.9  m 
MIN. 


REGULATORY 
600  K  rSO  PANEL 


TYPICAL  SIGN  MOUNTINGS 
(FOR  CONSTRUCTION  SIGNING  ONLY) 


W20- To 
1200  M  1200 


560  SQUARE  BACKPLATE 
305  AfcBER  FLASHER 


5; 

□PEN  / 
BOTTOM  / 
TUNNEL  / 
VISOR  — ' 


m8  CARRIAGE  BOLT. 
WASHER,  LOCK- 
WASHER  ANO  NUT 


■M8  HEX  BOLT. 
WASHER.  LOCK- 
WASHER  AND  NUT 


SIGN  FACE 


Y 


50  ■  100 
BaCKBRACE 


ALUMINUM  OR  HIGH 
DENSITY  PLYWOOD 


ALL  OWJTSCMS  AW  HM.LmeTEPS 


DETAILED  DRAWING 

-  r 
-®- 

 \ — 1 

-®- 

 1 — 1 

1  ^  

REFERENCE                  DWG.  NO. 

STANDARD  SPEC.                      cm    n  1 
SECTION   61B  618-0) 

FLASHING  FLAGGER  AHEAD  SIGN 


SIGN  FASTENING  DETAILS 


CONSTRUCTION  SIGN 
DETAILS 


EFFECTIVE:  AUGUST  1999 


lyONTANA  Q£PARJU£NJ \UQHJ AH».\ 
^  Of  IRANSHXIAflON      \  CADD 


SIGN  SUPPORT 


J6  «  3.2  ■  305 
SQUARE  TUBE 


TUBES^— p-Q 


<0  X  6.  35  «  305  PL. 


75  X  T5  K 
1 1 S  CHANNEL ' 


TUBES 


■25  OiA.  ■  7S  PIPE 
AT  10-  OFFSET 


T6  K  3.a  K  1525 
SQUARE  TUBE 


RIGHT 


CHANNEL. 
ONE  SIDE 


19.  I  OIA. 


51  K  51  ■  &.  <  N  760  L 


Te  ■  3. 2  M  1805 
SQUARE  TUBE 


lam)  UULESS  OTHEMISe  MOTEO. 


V_/0UTSI0E  EDGES 
tt^OF  ANCLES  ITYP.  J 


TOP 


TRAILER 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION    618,  715 


owe.  NO. 
618-02 


PORTABLE  SIGN 
SUPPORT  ASSEMBLY 


EFFECTIVE:  *LJCUST  1999 


SUONTAN*  OePAf/fifNT \UQNJANA 
'ty  fRANSPOfiTATION       \  CuDD 


END 
ROAD  WDflK 


NORMAL  POSTED 
SPEED  LIMIT  (SI 


C20-2O 
1500  X  €00 


END  CONSTRUCTION  ZONE 


90  m 


-30- 


75  m 
165  — 


ISO  m 


-315- 


T5  m 
390  — 


75  m 
■^65 — '■ 


75  m 


-540 


75  m 
-615  — 


75  m 
■690  — 


100  m 


-790 


ISO  m 


-9^0' 


BEGIN  CONSTRUCTION  ZONE 


SPEED 
LIMIT 

35 


ROAD 
WORK 
.500  FT, 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


FINES 
DOUBLE 

IN 
WORK 
ZONES 


REDUCED 
SPEED 
AHEAD 


ROAD  WORK 
NEXT  n  MtLES 


R2-  I 
1200  X  1S00 


W20-  1 
1200  K  1200 


W20- 1 
1^00  X  1200 


R2-  I 
1200  X  1500 


V(20-  I 
1200  K  1200 


HZ-  I 
I  ZOO  X  1500 


R99-MT 
1200  X  ISOO 


RZ-So 
rZOO  X  1500 


WZO-  I 
1200  X  1200 


CZO-  I 
1500  X  900 


MiLEACe  TO  THE 
NEAREST  MILE 


NOTE  Si 

THIS  SIGN  LAYOUT  1$  INTENDED  TO  BE  A 
PERMANENT  INSTALLATION  FOR  THE  DURATION 
OF  THE  PROJECT.    AS  APPROVED  BY  THE 
ENGINEER.     OMIT  OR  COVER  SiCNS  WHEN  NOT 
IN  USE.    INCLUDING  SPEED  LIMIT  SIGNS  NOT 
WARRANTED. 

INCLUDE  REGULATORY  SIGNING  ONLY  IF  THE 
CONSTRUCTION  ZONE  CONTAINS  A  WORK  ZONE 
OR  HAS  ROADWAY  CONDITIONS  THAT  WARRANT 
SPEED  RESTRICTIONS.     MODIFY  REGULATORY 
SIGNS  TO  MATCH  ADJACENT  REGULATIONS. 

OMIT  THE  G20-I  SIGN  ON  PROJECTS  LESS 
THAN  3.2  KILOMETERS  IN  LENGTH. 

SET  UP  THIS  SIGN  LAYOUT  (N  EACH  TRAFFIC 
DIRECTION. 

THE  CONSTRUCTION  ZONE  REFERS  TO  THE 
GENERAL  AREA  THAT  REQUIRES  TEMPORARY 
WORK  ZONE  TRAFFIC  CONTROL. 


fM/  UULESS  QTHEtmiSE  MOTED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC, 
SeCIIQN  618 


DWG.  NO. 
6  I  8-04 


TWO-LANE 
PROJECT 
CONSTRUCTION  ZONE 


EFFECTIVE-  AuCuST  1999 


'tK  IffANSP&t'ATlON 


*1S0  — 
75  m 
♦  75  — 
75  m 


90  m 


-SO- 


TS m 


•  165- 


150  m 


-315- 


T5  m 
-390 
T5  m 


-4&5- 


TS  m 
540 


75  m 
'615 


T5  <n 
690  — 


too  m 


790 


ISO  n 


SAO- 


NOTES! 


END 
WOfiK  ZONE 


NORMAL  POSTEO 
SPEED  LIMITISI 


C20-2O 

1 500  H  eoo 


END  WORK  ZONE 


SEC  IN  WORK  ZONE 
BEGIN  CONSTHUCTION  ZONE 


ROAD 
WORK 
.500  FT. 


ROAD 
WORK 
L.1000  FT> 


SPEED 
LIMIT 

55 


FINES 
DOUBLE 
IN 

WORK 
ZONES 


REDUCED 
SPEED 
AHEAD 


ROAD  WO>tK 


R2-  I 
1200  X  1500 


«20-  I  • 
1200  N  1200 


W20-1  • 
1200  K  1200 


H2-1 
1200  X  1500 


H20-  1 
'200  X  1200 


HZ-  I 
1200  X  1500 


R99-UT 
1200  K  1500 


H2-50 
1200  K  1500 


*20-  I 
1200  K  r200 


C20-  I 
1500  X  900 

milE*CE  to  the 
NEAREST  MILE 


■tlSO 


WORK   ZONE   WITH  NO  Fl  Ar.r.FR 


-940 


BEGIN  WORK  ZONE 
■V,       BECIN  CONSTRUCTION  ZONE 


*20-7o 
1200  X  1200 


NORMAL  POSTEO 
SPEED  LIMITIS) 


C20-2a 
1500  X  600 


END  WORK  ZONE 


WI2-3 
600  X  450 


R2-  1 
1200  X  1500 


W20-7b 


TO  stop/     '200  X  1200 


R2-  1 
1200  N  1500 


IH20- 1 
1200  X  1200 


H2-  t 
I  ZOO  K  1500 


R99-MT 
1200  K  1500 


R2-50 
iZOO  X  1500 


W20-  I 
1200  X  1200 


C20-  I 
1500  X  900 

MILEAGE  to  The 
NEAREST  MILE 


WORK   ZONE   WITH  FLAGCFR 


THESE  SIGN  LAYOUTS  WORK  IN  CONJUNCTION 
WITH  THE  PERMANENT  LAYOUT  ILLUSTRATED 
ON  OTL.    owe.    NO.    618-04.      COVEfi  OH  OMIT 
SIGNS  WHEN  NOT  IN  USE,    INCLUDING  SPEED 
LIMIT  SIGNS  NOT  WARRANTED, 

INCLUDE  RECULATORT  SIGNING  ONLY  IF  THERE 
IS  REASON  TO  RESTRICT  SPEED  WITHIN  THE 
WORK  ZONE.      MOOlFT  RECULATORT  SIGNS  TO 
MATCH  ADJACENT  REGULATIONS. 


SEE  DTL.  Owe.   NO.  618-06  'TWOLANC  WORK 
ZONES  WITHIN  PROJECT  LIMITS'   FOR  SIGNING 
THE  OPPOSING  TRAFFIC  OtHECTtON, 

THE  WORK  ZONE  REFERS  TO  THE  AREA  WITHIN 
THE  CONSTRUCTION  ZONE  WHERE  WORK  IS 
ACTUALLY  TAKING  PLACE. 

USE  MORE  SPECIFIC  SIGNS,  WHERE  APPLICABLE. 
SUCH  AS  WB-3  "PAvEKNT  ends." 


ALL  OmEMSOMS  JME  «tl«fT£flS 
(Mj  UMliSS  OTHEMISe  MOTED. 


UETAILFD 

DRAWING 

REFERENCE 

DWG.  NO. 

STANDARD  SPEC. 

618-06 

SCCTION  618 

TWO-LANE 
WORK  ZONES 
AT  PROJECT  LIMIT 


EFFECTIVE:  AUGUST  1999 


I  UONTAN*  DEP*Rtl£NI  \UOHJ AHl\ 
'or  TRtNSPORTA  TlQN      \  caDD 


*150  — 
75  m 
*1b  — 
75  m 


90  m 


-90 


T5  m 
-165  — 


150  m 


■315- 


75  m 
-390  — 

15  m 
-465  — 

TS  m 
-540  — 

ISO  m 


-690- 


i  t 


V 


END 
WORK  ZONE 


NORMAL  POSTEO 
SPEED  LIMITIS) 


C20-2O 
1500  X  600 


END  WORK  ZONE 


BEGIN  WORK  ZONE 


R2-  1 
1200  K  1500 


W20- 1 o  • 
1200  X  1200 


W20- lo  • 
IZOO  X  1200 


R2-  1 
1200  X  1500 


W20- to 
IZOO  K  1200 


R2-  I 
1200  X  1500 


R2-50 
1200  X  1500 


BEGIN  CONSTRUCTION  ZONE 


PROJECT  CONSTRUCTION  ZONE  SIGNING 
(SEE  DTL.   owe.   NO.   618-04  1 


WORK   ZONE   WITH  NO  FLACGER 


•  ISO  — 
75  m 

♦  T5  

75  m 
0—1 


-IS 


15  m 


ISO  m 


-  165 


T5  m 
■240  — 


TS  m 
■315  — 


75  m 


-390- 


75  m 
-465  — 

75  m 
-540  — 

150  m 

-690  — 


-□ 


NORMAL  POSTED 
SPEED  LIMITISI 


END 

CZO-Za 

WORK  ZONE 

1500  X  600 

END  WORK  ZONE 


BECiN  WORK  ZONE 


SPEED 
LIMIT 

35 


SPEED 
LIMIT 

45 


SPEED 

LIMIT 

55 


REDUCED 
SPEED 
AHEAD 


W20-TO 
IZOO  X  1200 


WI2-3 
600  X  450 


R2-1 
1200  H  1500 


'PflEPARED'S  WZO-TB 
vTO  stop/    '200  "  '200 


fl2-  I 
1200  X  1500 


W20-  lo 
1200  X  1200 


R2-  1 
1200  X  tSOO 


R2-50 
1200  X  ISOO 


BEGIN  CONSTRUCTION  ZONE 


PROJECT  CONSTRUCTION  ZONE  SIGNING 
(SEE  DTL.   owe.   NO.   618-04 1 


WORK  ZONE   WITH  FLAGGER 


NOTES: 

INCLUDE  RECULATORT  SIGNING  ONLY   IF  THERE 
IS  REASON  TO  RESTRICT  SPEED  WITHIN  THE 
WORK  ZONE.      MODIFY  REGULATORY  SIGNS  TO 
MATCH  ADJACENT  REGULATIONS. 

SET  UP  This  sign  LATOuT  in  EACH  TRAFFIC 
DIRECTION.      DO  NOT  LOCATE   THESE  SIGN  LAY- 
OUTS WITHIN  3.2  KILOMETERS  OF  ANOTHER 
LAYOUT. 


THE  WORK  ZONE  REFERS  TO  IME  AREA  WITHIN 
THE  CONSTRUCTION  ZONE  WHERE  WORK  IS 
ACTUALLY  TAKING  PLACE. 

USE  MORE  SPECIFIC  SIGNS,  WHERE  APPLICABLE. 
SUCH  AS  WS-3  "PAVEMENT  ENDS.' 


ALL  Oatf«SO«S  A/t£  tf«twETfAS 

tmmt  uMLESs  othemse  narecL 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  Gia 


DWG.  NO. 
618-08 


TWO-LANE 
WORK  ZONES 
WITHIN  PROJECT  LIMITS 


EFFECTIVE:  AUGUST  1999 


'Of   fPAHSP&l'A'ION       \  CADO 


+  ISO  — 
75  m 
♦T6  — 
75  m 
0  — 


*  f 


240  m 


-240 


75  m 
-315  — 


75  m 
-390 — '■ 


75  m 


-465- 


75  m 


•540 


75  m 
■615  — 


75  fn 
■690  — 


100  m 


-790- 


150  m 


-940  ■ 


NORMAL  POSTED 

SPEED  LIMIT  IS  I 


(NO  C20-2O 
ROAD  WOflK  1500  K  600 


END  CONSTRUCTION  ZONE 


BEGIN  CONSTRUCTION  ZONE 


SPEED 
LIMIT 

55 


FINES 
DOUBLE 

IN 
WOflK 
ZONES 


REDUCED 
SPEED 
AHEAD 


ROAD  WORK 
NEXT  a  MILES 


R<-  1 

1200  ■  1500 


'  ROAD  \ 


R2- 1 
1200  X  1500 


W20-  I 
1200  K  1200 


R2-I 
1200  X  1500 


R99-MT 
■200  N  1500 


R2-50 
1200  n  1500 


W?0- 1 
■200  M  1200 


020-  I 
1500  X  900 

MILEAGE  TO  THE 
NEAREST  MILE 


NOTES! 

THIS  SIGN  LAYOUT  WORKS  IN  CONJUNCTION 
WITH  THE  PERMANENT  LAYOUT  ILLUSTRATED 
ON  OTL.   OWG.   NO.   616-04.     COVER  Ofl 
OMIT  SIGNS  WHEN  NOT  IN  USE,  INCLUDING 
SPEED  LIMIT  SIGNS  NOT  WARRANTED. 

INCLUDE  RECULATORT  SIGNING  ONLY  IF  THERE 
IS  REASON  TO  RESTRICT  SPEED  WITHIN  THE 
CONSTRUCTION  ZONE-      MODIFY  REGULATORY 
SIGNS  TO  MATCH  ADJACENT  REGULATIONS. 

OMIT  THE  G20-I  SIGN  ON  PROJECTS  LESS 
THAN  3.2  KILOMETERS  IN  LENGTH. 

SET  UP  THIS  SIGN  LAYOUT  IN  EACH  TRAFFIC 
DIRECTION. 

THE  CONSTRUCTION  ZONE  REFERS  TO  THE 
GENERAL  AREA  THAT  REQUIRES  TEMPORARY 
WORK  ZONE  TRAFFIC  CONTROL. 

FOR  SEAL  COAT  WORK  ZONE  ACTiVtllES.  USE 
THE  FLACCER  APPLICATIONS  OF  THE  WORK 
ZONE  LAYOUTS  FROM  OTL.    DW&.    NO.  61806 
lAT  PROJECT  LIMIT)  AND  6  I  B  -  08  (WITHIN 
PROJECT  LIMITS  I. 


ALL  OmEHSOtlS  AP£  UlLLmeTERS 
Itmt  UMLESS  Or«f«rcf  HOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  616 


DWG.  NO. 
618-  10 


TWO-LANE 
SEAL   COAT  PROJECT 
CONSTRUCTION  ZONE 


EFFECTIVE:  *UCUST  1999 


t150- 


75  m 
t75  — 


75  m 
0 — 


- 15 


IS  m 


150  m 


-165  — 
75  m 
■210  — 


75  m 


-315  — 
75  m 


-390- 


75  m 
-465  — 

75  m 
■540  — 


150  m 


-690- 


f 


V 


1 


END 
WORK  ZONE 


NORMAL  POSTED 
SPEED  LIMITIS) 


C20-2O 
tSOO  X  600 


END  WORK  ZONE 


FIVE  PLASTIC  DRUMS 
SPACED  AT  EQUAL 
INTERVALS  ITYPICAL 
EACH  END) 


■FLEXIBLE  GUIDE  POSTS 
SPACED  PER  THE  MUTCO. 
OR  AS  SPECIFIED  IN  THE 
STANDARD  SPECIFICATIONS 


SECIN  WORK  ZONE 


SPEED 
LIMIT 

35 


W20-70 
1200  X  1200 


WI2-3 
600  X  450 


R2-  I 
1200  X  1500 


■pflEPAREDN  WZ0-7b 
wTO  stop/     '200  X  1200 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


REDUCED 
SPEED 
AHEAD 


H2-> 
1200  X  1500 


W20-  10 
1200  M  1200 


H2-  I 
)200  X  1500 


R2-50 
1200  X  1500 


NOTES! 

MODIFY  REGULATORY  SIGNS  TO  MATCH  ADJACENT 
REGULATIONS. 

SET  UP  THIS  SIGN  LAYOUT  JN  EACH  TRAFFIC 
DIRECTION. 

THE  WORK  ZONE  REFERS  TO  THE  AREA  WiTHW 
THE  CONSTRUCTION  ZONE  WHERE  WORK  IS 
ACTUALLY  TAKING  PLACE. 


ALL  OMl£MSK»S  M£  MiaifTfAS 
fMj  UKLESS  OTMEPmSE  KOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC, 
SECTION  618 


DWG.  NO. 

618-  t? 


TWO- LANE 
LANE  CLOSURE 


EFFECTIVE:  AUGUST  1999 


JlCNfAf/A  D£P*Rri£Nr  \UQtlTANA 
'or  tRANSPORTATm      \  CADD 


+ 1  SO- 
TS m 
*75  — 
75  m 


90  m 


■SO- 


TS m 
165 


225  rn 


-390- 


7S  m 
-465  — 

75  m 
-540  — 

ISO  m 


-690 


□ 


END 
WORK  ZONE 


NORMAL  POSTED 
SPEED  LIMIT  IS  I 


G30-2O 
ISOO  X  600 


O  1  R'-l 
J  900  M  900 

EOCC  OF  APPROACH 


EOUIPMENT  ROAD 


EDGE  OF  APPROACH 


R2-  I 
1200  M  ISOO 


W23-  I 
1200  M  1200 


*l2-3 
600  >  450 


fi2-l 
1200  K  1500 


W20-  10 
1200  ■  1200 


R2-  I 
1200  K  ISOO 


R2-S0 
1200  n  ISOO 


EQUIPMFNT  ENTRANCr   WITH  NO  Fl  AnnfR 


•  I  SO- 


TS m 
»7S  — 


75  m 

0  — 
0 


-  15 


15  m 


ISO  m 


- 165 


T5  m 
-240  — 

75  m 
-3IS 

75  m 
-390  ■ 

T5  m 
-46S  — 

75  m 
-540  — 

SO  m 


-690- 


L 


FNO 
WOflK  ZONE 


NORMAL  POSTED 
SPEED  LIMIT(S) 


C20-2a 
1500  X  600 


CDCE  OF  APPROACH 


EOUtPKNT  ROAD 


EOGE  OF  APPROACH 


SPEED 

LIMIT 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


REDUCED 
SPEED 
AHEAD 


WO-To 
1200  K  1200 


KI2-3 
600  ■  450 


R2-  I 
1200  >■  1500 


BE 

■PREPAREO'S  *20-7b 
vTO  stop/    '200  ■  1200 


H2-  I 
1200  X  1500 


III20-  lo 
1200  X  1200 


R2- 1 
1200  <•  1500 


R2-50 
1200  M  ISOO 


EQUIPMFNT   ENTRANCE  WITH  FIAGGFR 


NOTES! 

INCLUDE  REGULATORY  SIGNING  ONLT  IF   THERE   IS  REASON 
TO  RESTRICT  SPEED.     MOOiFt  REGULATORY  SIGNS  TO 
MATCH  ADJACENT  REGULATIONS. 

SET  UP  THIS  SIGN  LATOUT  IN  EACH  TRAFFIC  DIRECTION 
AS  NEEDED. 


ALi  OaiEMSOMS  AR£  iiiLim€T£RS 
tarn)  UMLC5S  OTME/tt/Si  KOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  6IB 


DWG.  NO. 
618-14 


TWO- LANE 
EOUIPMENT  ENTRANCES 
WITHIN  PROJECT  LIMITS 


effective;  *UCUST  1999 


\UONJ»NII  DEPADtifNT  \UOHTANA 
'OF  mANSPORTAtm      1  CflOD 


♦  ISO  — 
75  m 
+75  — 
75  m 

0  — 

0 


90  m 


-90  — 
75  m 
-165  — 


ISO  m 


-315  — 

T5  m 
-390  — 

75  m 
■465  — 

75  m 
■540  — 

75  m 


■615  — 
75  m 
-690  — 


100  m 


-790 


t 


END 
ROAD  WORK 


NORMAL  POSTED 
SPEED  LIMIT  IS  I 


C20-2O 
ISOO  K  600 


Rl-  I 
900  H  900 

EDGE  Of  APPROACH 


EQUIPfcCNT  ROAD 


EOCE  OF  APPROACH 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


FINES 
DOUBLE 

IN 
WORK 
ZONES 


REDUCED 
SPEED 
AHEAD 


HZ-  1 
1200  M  ISOO 


*23-  I 
1200  X  1200 


»f12-3 
600  K  450 


W23- 1 
1200  K  1200 


•  12-3 
600  M  450 


R2-  I 
1200  X  1500 


1*20-  I 
1200  X  1200 


R2-  I 
1200  K  tSOO 


R99-MT 

t200  -  1500 


R2-5Q 
1200  K  ISOO 


W20-  \ 
1200  X  1200 


EOUIPMENT  ENTRANCE  WITH  NO  FLACCER 


tiSO- 


T5  m 
♦  75  — 


75  m 
0  — 


-  IS 


IS  m 


150  m 


-  165  — 

75  m 
-240  — 

75  m 
■315  — 

75  m 
-390  — 

75  m 
-46S  — 

T5  m 
-540 — 

75  m 
-615  — 

75  m 
-690 — 


100  m 


-790 


-□ 


END 

ROAD  wonx 


NORMAL  POSTED 
SPEED  LiMlTCSI 


C20-2O 
1500  ■  600 


Rl- 1 
900  K  900 

EOCE  OF  APPROACH 


eouiPMENT  ROAO 


R2-1 
1200  X  ISOO 


"^^^  X         WO- I 


R2-  t 
1200  x  ISOO 


R99-MT 
1200  X  ISOO 


R2-50 
1200  >  1500 


IRO-  ' 
1200  X  1200 


EQUIPMENT  ENTRANCE  WITH  FLAGGER 


NOTES: 

INCLUDE  HECULATORT  SIGNING  ONLY  IF  THERE  iS  REASON 
TO  RESTRICT  SPEED.     MODIFY  REGULATORY  SIGNS  TO 
MATCH  ADJACENT  REGULATIONS. 

SET  UP  THIS  StCN  LAYOUT  (N  EACH  TRAFFIC  DIRECTION. 
AS  NEEDED. 


twmt  UML£S5  OrHEMiSE  MOTED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  610 


DWG.  NO. 
618-16 


TWO-LANE 
EQUIPMENT  ENTRANCES 
OUTSIDE  PROJECT  LIMITS 


EFFECTIVE:  AuCuST  1999 


'or  IKAHSPOf'A'ION      \  CADD 


MATCH  LINE 


1200  M  EOO 

(USE  WITH  T 
WI-3  ONLY) 


W1  '  6 
(200  K  600 

I  USE  WITH 
WI-3  ONLYl 


CONSTRUCTION  WORK 


90  m 


-SO- 


TS ffi 

-rss  — 


ISO  m 


-3IS- 


75  m 
■390 


75  m 
-<65  — 


TS  m 
■540  — 


150  to 
690 


t 


ROAD 
CLOSED 


Ri  1-2 
I  ZOO  X  750 


6  1  111]  -R 
3-  0  m 


ZZZ/ZZZTTZs 


KM-  I  0 

ZOO  «  flSO 


S  I  iiii-R 
J.  0  m 


SPEED 
LIMIT 


1^. 


1^ 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


REDUCED 
SPEED 
AHEAD 


R2-1 
1200  M  ISOO 


on 


Wl  -< 

1200  K  1200 


W13- 1 
750  K  750 


W20-2 
1200  ■  1200 


R2-1 
1200  M  1500 


W20-2 
1200  K  1200 


R2-  \ 
1200  ■  1500 


n2-5o 

1200  X  1500 


^100 


25  ITYP.  I 


200 


DESIGN  A    (WHITE  I     DESIGN  C  (WHITE) 


DELINEATOR  LEGEND 

DESIGN  A 

DESIGN  C 

•  ISO- 


IVI  -3 
1200  x  1200 


Wl  3-  1 
750  X  750 


150  m 
(TYP.  ) 


NOTES! 

INCLUDE  fiECULATORY  SICNINC  ONLY  IF  THERE  IS  REASON 
TO  RESTRICT  SPEED.     MODIFY  REGULATORY  SIGNS  TO 
MATCH  ADJACENT  HECULATIONS. 

SET  UP  THIS  SIGN  LAYOUT  IN  EACH  TfiAfFIC  DIRECTION. 

USE  1*1-3  SIGNS  ONLY  WHEN  THE  DESIGN  SPEED  OF  THE 
CURVES  IS  50  km/h  OR  LESS. 

PAVED  DETOURS  7. 2  m  WIDE  OR  CHEATER  HAVE  100  mm 
WHITE  SHOULDER  STRIPES  AND  APPROPRIATE  CENIEflLiNE 
STRIPES. 

UNPAV60  DETOURS  MAY  REOUIftE  ADDITIONAL  DELINEATION. 

USE  ONLY  POST  MOUNTED  SIGNS.  DO  NOT  USE  PORTABLE 
SIGN  MOUNTS. 

PLACE  PLASTIC  DRUMS  AT   1.5  m   INTERVALS  ON  THE 
CLOSED  ROADWAY,   ADJACENT  TO  THE  DETOUR  SHOULDER 
STRIPE. 


WORK  ZONE 


NORMAL  POSTED 
SPEED  LIMITISI 


C20-2O 
1500  M  600 


xxxvsxww 


BIIIII-L 
3.  0  m 


Mfl  -  10 

1200  »  450 


Wl '  s 
1200  M  600 

(USE  WITH 
Wl -3  ONLY  1 


XSXXVVVNXV 


xxxxxvvvoo 


aiiiii-L 

3.  0  m 


□BSOTD 

RI  1  -2 

CIVOU 

1200  K  7S0 

Wl  -6 
1200  X  600  T 

(USE  WITH 
WI-3  ONLY) 


CONSTRUCTION  WORK 


MATCH  LINE 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  6ta 


DWG.  NO. 
618-18 


TWO- LANE 
DETOUR 


EFFECTIVE: AUGUST  1999 


^Of  rfttNSPORJATIOH      \  CADD 


Frame  left  blank 


NORMAL  POSTED 
SPEED  LIMIT  IS  1 


(2  1  C?0-2o 
1500  K  600 


END 
nOAO  WORK 


END  CONSTRUCTION  ZONE 


8ECIN  CONSTRUCTION  ZONE 


(2)  H2-I 
1200  X  1500 


12)  W20-1 
1200  X  1200 


(2  1  R2-1 
1200  X  1500 


121  R2-I 
1200  X  TSOO 


C2I  W20-I 
1200  X  1200 


12  1  R2-I 
1200  K  1500 


(2)  R99-UT 
1200  X  1500 


(21  H2-5o 
1200  K  1500 


t2l  *Z0- t 
1200  N  1200 


(2  1  C20-1 
1500  X  900 

MILEAGE  TO  THE 
NEAREST  MILE 


SPEED 

LIMIT 

35 


SPEED 
LIMIT 

65 


FINES 
DOUBLE 

IN 
WORK 
ZONES 


A 


t 


tl50 


75  m 
—  +75 


75  m 


90  m 


■90 


375  m 


4 


75  m 
 540 


75  m 

 615 


200  m 


-815 


385  m 


■  1200 


100  m 


-1300 


100  m 


-  1400 


200  m 


lEOO 


SOO  m 


-2100 


NOTES: 

THIS  SIGN  LAYOUT  IS  INTENDED  TO  BE  A 
PERMANENT  INSTALLATION  FOR  THE  DURATION 
Of  THE  PROJECT,    AS  APPROVED  BT  THE 
ENGINEER.      OMIT  OR  COVER  SIGNS  WHEN  NOT 
IN  USE.    INCLUOINC  SPEED  LIMIT  SIGNS  NOT 
WARRANIEO. 

INCLUDE  REGULATORY  SIGNING  ONLY  IF  THE 
CONSTRUCTION  ZONE  CONTAINS  A  WORK  ZONE 
OR  HAS  ROADWAY  CONDITIONS  THAT  WARRANT 
SPEED  RESTRICTIONS.      MODIFY  REGULATORY 
SIGNS  TO  MATCH  ADJACENT  REGULATIONS. 

OMIT  THE  G20-1   SIGN  ON  PROJECTS  LESS 
THAN  3.  2  KILOKTERS  IN  LENGTH. 

SET  UP  THIS  SIGN  LAYOUT  IN  EACH  TRAFFIC 
DIRECTION. 

THE  CONSTRUCTION  ZONE  REFERS  TO  THE 
GENERAL  AREA  THAT  REQUIRES  TEMPORARY 
WORK  ZONE  TRAFFIC  CONTROL. 


ALL  OmnSOMS  Aft£  MLWETfAS 
tmm)  UKiESS  OTf^tmrSC  MOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC, 
SECTION  618 


DWG.  NO. 
618-20 


FOUR-LANE 
PROJECT 
CONSTRUCTION  ZONE 


EFFECTIVE:  AUGUST  1999 


'  Of  rPAnsPORr*  TiON 


UONTA/tAi 
1  CADO 


NOTE! 

THIS  SEQUENCE  OF  SIGNS 
IS  IDENTICAL  FOR  BOTH 
WORK  ZONES  SHOWN  ON 
THIS  DETAIL. 


ARROW  BOARD 


I?)  W<-2R 
1200  X  1200 


12)  Ft2-I 
1200  X  1500 


12  1  R99-MT 
1200  H  1500 


(21  R2-5Q 
1200  X  1500 


SPEED 

LIMIT 

65 

FINES 
DOUBLE 

IN 
WORK 
ZONES 


flEDUCEO 
SPEED 
AHEAD 


(2  1  MO- 5 
1200  K  1200 


(2  1  020- I 
1 500  X  900 

MILEAGE  TO  THE 
NEAREST  MILE 


ROAD  WORX 
NEXT  a  WES 


RIGHT 

12  1  W20-5      /  LAWt 
1200  M  1200    \  aoSED 
J  MILE 


MATCH  LINE 


\  t 


-655 


240  m 
TAPER 


-895 


£5  m 
TAPER 


-960 


140  m 


-  1 100 


100  m 


-1200 


100  m 


-1300 


)00  m 


-MOO 


300  m 


- 1  700 


400  m 


-2100 


400  fn 


L. 


2500 


NORMAL  POSTED 
SPEED  LIMIT  IS) 


C20-2O 
1500  X  600 


END 
WORK  ZONE 


END  WORK  ZONE 


FLEXIBLE  CUiDE  POSTS 
SPACED  PER  THE  fclUTCD. 
on  AS  SPECIFIED  IN  THE 
STANDARD  SPECIFICATIONS- 


BEGIN  WORK  ZONE 

8EGIN  CONSTRUCTION  ZONE 


«2-1 
1200  K  1500 


SPEED 
LIMIT 

35 


W20- I  • 

1200  X  1200 


R2-  1 
1200  H  tSOO 


R2- 1 
1200  M  1500 


MATCH  LINE 


WORK   ZONE   WITH  NO  FLAGGER 


NORMAL  POSTED 
SPEED  LIMIT  IS) 


G20-2a 
1500  K  600 


END 
WORK  ZONE 


END  WORK  ZONE 


FLEXIBLE  GUIDE  POSTS 
SPACED  PER  THE  MUTCD, 
OR  AS  SPECIFIED  in  THE 
STANDARD  SPECIFICATIONS- 


BEGIN  WORK  ZONE 

BEGIN  CONSTRUCTION  ZONE 


■t 


W20-7O 
1200  X  1200 


W12-3 
600  X  450 


R2-  1 
1200  M  1500 


W20-7&  /prepared 
1200  X  1200    \to  STOP, 


R2-  1 
1200  K  1500 


fl2-  I 
1200  X  1500 


MATCH  LINE 


WORK  ZON£  WITH  FLAGCER 


+  150 


75  m 
—  +75 


75  m 


15  m 


-15 


300  m 


 315 

75  ID 

 390 

75  m 


■465 


75  m 

 540 

75  m 


-615 
40  m 
-655 


NOTES! 

THESE  SIGN  LAYOUTS  WORK   IN  CONJUNCTION  WITH 
THE  PERMANENT  LAYOUT  ILLUSTRATED  ON  OTL. 
owe.   NO.   618-20.     COVER  OR  OMIT  SIGNS  WHEN 
NOT  IN  USE,    INCLUDING  SPEED  LIMIT  SiCNS  NOT 

WARRANTED. 

INCLUDE  REGULATORY  SIGNING  ONLY  IF  THERE  IS 
REASON  TO  RESTRICT  SPEED  WiTNtN  THE  WORK 
ZONE.     MODIFY  REGULATORY  SIGNS  10  MATCH 
ADJACENT  REGULATIONS. 

THE  WORK  ZONE  REFERS  TO  THE  AREA  WITMIN  THE 
CONSTRUCTION  ZONE  WHERE  WOflll  IS  ACTUALLY 
TAKING  Place. 

USE  MORE  SPECIFIC  SIGNS.    WHERE  APPLICABLE. 
SUCH  AS  W8-3  'PAVEItCNT  ENDS." 

USE  PLASTIC  DRUMS  FOR  CHANNELIZATION  IN  ALL 
TRANSITION  SECTIONS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  61  B 


DWG.  NO. 
618-22 


FOUR-LANE 
WORK  ZONES 
AT  PROJECT  LIMIT 


EFFECTIVE: AUGUST  1999 


'OF  IRtMiPOfitAtOt,      \  CADD 


NOTE: 

THIS  SEQUENCE  OF  SIGNS 
IS  IDENTICAL  FOR  BOTH 
WORK  ZONES  SHOWN  ON 
THIS  DETAIL. 


ARHOH  BOARD 


12  1 

1200  X  1200 


121  ft2-l 
1200  K  1500 


SPEED 

LIMIT 

65 


121  R2-50 
1200  M  1500 


flEDUCEO 
SPEED 
AHEAD 


(2  1  W20-5 
1200  X  1200 


MATCH  LINE 


BEGIN  CONSTRUCTION  ZONE 


t 


-655 


240  m 
TAPER 


895 


65  m 
TAPEfl 


-960 


MO  m 


■- 1 100 


too  tn 


-1200 


ZOO  m 


-1400 


300  m 


■- ITOO 


PROJECT  CONSTRUCTION  ZONE  SIGNING 
(SEE  DTl.  owe.   NO.  6(8-201 


NORMAL  POSTED 
SPEED  LIMIT  IS) 


C20-2O 
ISOO  K  600 


END 
WORK  ZONE 


END  WORK  ZONE 


FLEXIBLE  GUIDE  POSTS 
SPACED  PER  THE  MUTCO, 
OR  AS  SPECIFIED  IN  THE 
STANDARD  SPECIFICATIONS- 


BEGIN  WORK  ZONE 


R2-I 
1200  H  1500 


SPEED 
LIMIT 

35 


1200  «  1200    <^  J^^l^ 


HZ- 1 
1200  ■  1500 


R2-  I 
1200  X  1500 


t'f 


MATCH  LINE 


WORK   2DNr   WITH  NO  Fl  Anr.FjR 


NORMAL  POSTED 
SPEED  LWIIISI 


G20-2O 
1500  X  600 


END 
WORK  ZONE 


END  WORK  ZONE 


FLEXIBLE  GUIDE  POSTS 
SPACED  PER  THE  MUTCO, 
OR  AS  SPECIFIED  IN  THE 
STANDARD  SPECIFICATIONS 


BEGIN  WORK  ZONE 


■t 


•20- 7o 
1200  X  1200 


WI2-3 
600  X  450 


R2-  1 
1 200  M  1500 


BE 

W20-TB  XpREPAREO" 
1200  X  1200    \to  STOP/ 


H2-1 
1200  M  1500 


fi2- 1 
1200  X  1500 


t1 


MATCH  LINE 


WORK   ZONF   WITH  FLACGER 


♦  150 


75  m 

—  +75 


75  m 
—  0 


15  m 


-IS 


300  m 


—  ■315 
75  m 

 190 


75  m 


465 


75  m 


 540 

75  m 


 615 

40  m 
 655 


NOTES: 

INCLUDE  RECULATORT  SICNtNC  ONLY  IF  THERE  IS 
REASON  TO  RESTRICT  SPEED  WiTHiN  THE  WORK 
ZONE.     UOOiFY  RECULATORV  SIGNS  TO  UATCH 
ADJACENT  REGULATIONS. 

THE  WORK  ZONE  REFERS  TO  THE  AREA  WIThin  THE 
CONSTRUCTION  ZONE  WHERE  WORK  (S  ACTUALLY 
TAKING  PLACE. 

USE  MORE  SPECIFIC  SIGNS.    WHERE  APPLICABLE, 
SUCH  AS  WB-3  -PAVEICNT  ENDS." 

USE  PLASTIC  DRUMS  FOR  CHANNELIZATION  IN  ALL 
TRANSITION  SECTIONS. 


fm»l  UMLCSS  OTM£HmiS£  KOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  61  a 


DWG.  NO. 
618-24 


FOUR-LANE 
WORK  ZONES 
WITHIN  PROJECT  LIMITS 


Eff tCf  IVf: AuCuST  1999 


'Of  TRAHSPOflTA'aN      \  CAOD 


NOTE; 

THIS  SEQUENCE  OF  SIGNS 
IS  lOENllCAL  FOR  eOTH 
WORK  ZONES  SHOWN  ON 
THIS  DETAIL. 


MATCH  LINE 


ARROW  BOARD 


(Z>  W4-2R 
1200  X  1200 


(2)  R2-I 
1200  X  1500 


12)  R2-50 
1200  K  fSOO 


12)  W20-5 
1200  u  1200 


SPEED 
LIMIT 

65 


REDUCED 
SPEED 
AHEAD 


-655 


2^0  m 
TAPER 


-895 


65  m 
TAPER 


■960 


140  m 


■  -  II 00 


100  m 


-1200 


200  m 


-  MOO 


300  m 


-I  TOO 


NORMAL  POSTED 
SPEED  LIMIT  IS) 


C20-2O 
1S00  X  600 


R2-  I 
1200  K  ISOO 


R2-  1 
1200  X  tSOO 


R2-  1 
1200  K  ISOO 


END 
WORK  ZONE 


SPEED 
LIMIT 

35 


.^^H"''  /^QUIPME 
1200  X  1200 


600  K  450  IfEFjl 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


fit 


MATCH  LINE 


WORK   ZONE   WITH  NH  FLACGFR 


4150 


T5  m 


■+T5 


75  m 


EDGE  OF  APP. 


EOUIPttNT  ROAD 


EDGE  OF  APP. 


90  (Ti 


■90 


22S  m 


-315 


225  m 


-540 
75  m 


 615 

10  m 
 655 


NORMAL  POSTED 
SPEED  LIMIT(S) 


C20-ZO         I  END 
1500  X  600     I  WORK  ZONE 


EDGE  OF  APP. 


EQUIPMENT  ROAD 


EDGE  OF  APP. 


W20-7O 
1200  X  1200 


WI2-3 
600  X  ASO 


R2- I 
1200  K  1500 


,  BE 

iii?o-7b  /prepared 

1200  X  1200    \to  stop. 


R2-  I 
■200  K  1500 


R2-1 
1200  X  1500 


r 


MATCH  LINE 


WORK   ZONE   WITH  FLAGT.FR 


—  +150 
75  m 

—  ♦75 


75  m 


EDGE  OF  APP. 


EQUIPMENT  ROAD 


EDGE  OF  APP. 


15  m 


-16 


300  m 


-315 


75  m 
 390 


75  m 
 465 


75  m 
-540 


75  m 


 615 

40  m 

 655 


NOTES: 

INCLUDE  REGULArOHT  SIGNING  ONLY  IF 
THERE  IS  REASON  TO  RESTRICT  SPEED 
WITHIN  THE  WORK  ZONE.  MOOlfr 
REGULATORY  SIGNS  TO  MATCH  ADJACENT 
RECULATiONS. 

USE  PLASTIC  DRUMS  FOR  CHANNELIZATION 
IN  ALL  TRANSITION  SECTIONS. 


Imm)  UML£SS  OTHf/WSf  HfOTfft 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  613 


DWG.  NO. 
618-26 


FOUR-LANE 
EQUIPMENT  ENTRANCES 
WITHIN  PROJECT  LIMITS 


ETFECTiVE'  AUGUST  1999 


'ty  IRANSPOfitAJION      \  citDD 


NOTE: 

THIS  SEQUENCE  OF  SIGNS 
IS  IDENTICAL  FOR  BOTH 
WORK  ZONES  SHOWN  ON 
THIS  DETAIL. 


AHRO»  BDARC 


(21  W'l-rR 
1200  M  1200 


121  R2-I 
1200  M  ISOO 


(21  R99-MT 
1200  X  1500 


121  R2-50 
1200  X  ISOO 


<2)  W20-S 
1200  X  1200 


SPEED 
LIMIT 

65 


FINES 
DOUBLE 

IN 
WORK 
ZONES 


REDUCED 

SPEED 

—  i 

AHEAD 

12  )  W?0-  I 
1200  -   1200    ^  WORK 
,  1  MILE 


MATCH  LINE 


ft- 


-655 


2<0  «n 
TAPER 


-895 


£5  m 
TAPER 


-960 


140  m 


■  -  1 100 


00  ID 


■-1200 


00  ffl 


-  1300 


00  m 


■MOO 


300  m 


■  - 1  TOO 


800  m 


■2500 


NORMAL  POSTED 
SPEED  LIMITtSI 


G20-2O         J  END 
1500  K  600     I  ROAD  WORK 


R2-  I 
■200  X  1500 


-65S 


MATCH  LINE 


240  m 
TAPER 


-S9S 
25  m  lAPEff 
-920 


180  m 


-  I  100- 


100  m 


-1 200' 


200  m 


-1400- 


300  m 


4 


-  I  TOO- 


NOTE! 

THJS  SEQUENCE  OF  SIGNS 
tS  IDENTICAL  FOR  BOTH 
WORK  20NES  SHOMTN  ON 
THIS  DETAIL. 


ARROW  eOAfiO 


SPEED 

uMrr 

65 

12  1  W4-2B 
1200  K  1200 


12)  RZ- I 
1200  H  ISOO 


fiEOUCED 
SPEED 
AHEAD 


121  R2-50 
1200  K  ISOO 


(21  W20-5 
1200  «  1200 


♦  150 


75  m 


*75- 


75  m 
EDGE  OF  APP- 

EQUIPUENT  ROAD 

EOCE  "oTikpF. 

90  m 


-90- 


225  m 


-315 


225  m 


-540 


75  m 


■615  — 
40  m 
655  — 


tit 


't 


MATCH  LINE 


NORMAL  POSTED 
SPEED  LIMIUSI 


END  G20-2O 
WORK  ZONE  I     1500  X  600 


SPEED 
LIMIT 

35 


R2-  I 
1200  It  1500 


W3- 1 
1200  K  1200 


•  12-3 
600  K  450 


SPEED 

LIMIT 

45 


SPEED 
LIMIT 

55 


R2-1 
1200  X  ISOO 


R2-  I 
1200  X  ISOO 


WORK   ZONE   WITH  NO  FLACCER 


(USE  WITH  KlOE  liCOlANSl 


*I50- 


75  m 


♦  TS' 


75  rn 


EDGE  OF  APP. 


300  m 


■315  — 

TS  m 
■390  — 

75  m 
-465  — 

75  m 
-540  — 

75  m 


■615  — 
40  m 
-655  — 


tit 


■t 


END 
WORK  ZONE 


NOflMAL  POSTED 
SPEED  LIMITISl 


C20-2O 
1500  X  600 


MATCH  LINE 


WORK   ZONE   WITH  FlACCER 
(USE  WITH  NARROW  tiCOlANS) 


W20-7O 
1200  ■  1200 


W12-3 
600  K  450 


R2-I 
1200  X  1500 


pfiEPAfleo^      wo-  To 

1200  ■  1200 


R2-  1 
1200  V  1500 


R2-I 
1200  M  iSOO 


NOTES! 

INCLUDE  HEGULAIORY  SIGNING  ONLY  IF 
THERE  IS  REASON  TO  RESTRICT  SPEED 
WITHIN  THE  WORK  ZONE.  MOQIFV 
REGULATORY  SIGNS  TO  MATCH  AOJACEnT 
REGULATIONS. 

USE  PLASTIC  DRUMS  FOR  CHANNELIZATION 
IN  ALL  TRANSITION  SECTIONS. 


AIL  OaaMSSMS  *Jte  VCiKTfAS 
imml  UMLCSS  OTH£/miS£  tlOT£0. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  61B 


DWG.  NO. 

61  8-2B 


FOUR-LANE 
MEDIAN  CROSSINGS 


EFFECTIVE' AUGUST  1999 


JUOHIMA  OffMttfUtKUQHTtJIA 
'Of  IRtNSPQUTAICN      \  CADD 


1200  X  ISOO 


R4-  I 
i?00  X  1500 


W6-3P 
600  ■  450 


K6-3 

i?00  K  1200 


G?0- lo 
GOO  K  450 


•6-3 
1200  K  1200 


75  m 


MATCH  LINE 


t50  m 


99 

lllAin 


150  m 


SSVd 

ION 

oa 


350  m 


1610  m 


3220  m  (NrEBVALS 
THROUGH  THE  DETOUR 


C20  'o 
bOO  ■  4S0 


N6'3 
1200  X  1200 


II 
II 

4 


♦it 


t 


II 


SPEED 

LIMIT 

35 

SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


R2-  I 
1200  »  1500 


*l  -4L 
1200  x  1200 


W12-3 
eOO  >  450 


R2- 1 
1200  X  ISOO 


H2-  I 
1200  K  tSOO 


1200  X  1200 


C20- lo 
600  X  4  50 


•6-3 
1200  X  1200 


G20- lo 
600  X  450 


for  lane  closure.  use  the 
no  flaccer  applications  of 
The  work  zone  layouts  from 

OTL.  owe.  NO.  618-22  (AT 
PROJECT  LiwiT  1  AND  616-24 
CWITHIN  PROJECT  LIMITS) 


ADDITIONAL  SURFACING  TO 
ALLOW  FOR  SAFE  TURNING 
MOVEMENTS   ISEE  OETAl 
FOR  DIMENSIONS) 


R5-  lo 
900  X  600 
lANCLE  20-  TOWARDS 


MATCH  LINE 


I.  2  m- 


30  m  rrp, 


1.8m  HIN. 


AOOlTIDNAL  SURF. 
FOR  SAFE  TURNING 
MOVEfcttNTS  


3,  6  m  I  3.  6  m 


3.  0  m 


ADDITIONAL   SURFACING  DETAIL 


LEGEND 

— »*  08LIIERATE  OR  PAINT  OVER  EXISTING  PAVEMENT 

MARKINGS 

O      PLASTIC  DRUMS  SPACED  PER  THE  UuTCO 
 Plastic  PAVEMENT  marking  tabs  at  i.s  m  spacing 

 PLASTIC  PAVEMENT   UAAKINC  TABS   AT   3.  0  m  SPACING 

•      FLEXIBLE  CLUE-OOWN  GUIDE  POSTS  AT  30  m 
SPACING  FOR  LENGTH  OF  IWO-LANE  EXCEPT  AS 
NOTED 


NOTESs 

IMCLUOE  REGULATORY  SIGNING  ONLY  AS  REQUIRED. 
MODIFY  REGULATORY  SIGNS  TO  MATCH  ADJACENT 
REGULATIONS. 

SEE  OTL.    owe.    NO.    6IB-30  FOR  TYPICAL  CROSS- 
OVER SECTION  DIMENSIONS. 

INDICATED  SPACINCS  ARE  INTENDED  TO  BE  A  MAXIMUM 
AND  MAT  BE  REDUCED  iF  CONDITIONS  WARRANT. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC, 
SECTION  618 


DWG.  NO. 
618-32 


TEMPORARY 
TWO-LANE   TO  FOUR-LANE 
MEDIAN  CROSSING 


EFfECTivE:  AUGUST  1999 


'of  ntftfiiPOP'Arofi     \  cadd 


*T5  H201 

75  m 


-□ 


NORhUL  POSTED 
SPEED  LIMIT  (SI 


END  WORK  ZONE    lACTIVlTY  AREA) 


165  m 


-I6S  C120) — 
75  m 

-240  I240I — 


130  m 


-370  13601  — 
40  m 
■410   HBO)  — 


BEGIN  WORK  ZONE  lACTIVlTY  AREA) 


\  CREW  y 


?00  X  1?00 


OR 


1200  X  1200 


SPEED 

SPEED 

LIMfT 

LIMIT 

R2-1 

35 

45 

SOO  «  1200 

SPEED 
LIMFT 

55 


Oft 


SPEED 
LIMfT 

65 


R2-  I 
900  X  1200 


REDUCED 


R2-50 
SOO  »  1200 


NOTES: 

SHORT  DURATION  ACTIVITIES  ARE  OEf  INED  AS  THOSE  LASTHC  UP 
ro  ONE  HOUR. 

USE  THIS  SIGN  LAYOUT  KHEN  WORK  IS  TO  TAKE  PLACE  ON  THE 
TRAVELED  WAT,     SIGNING  TOR  WORK  ON  OR  NEAR  THE  SHOULOEfl 
MAT  BE  LIMITED  TO  THE  USE  OF   TWO  (200  mm  WARNING  SIGNS 
AND  WORK  OUTSIDE  THE  SHOULDER  TO  THE  USE  OF  ONE  1200  mm 
WARNING  SIGN. 

SIGN  aOTH  TRAVEL  DIRECTIONS  ON  TWO-LANE.  TWO-WAY  ROADWAYS 
OR  BOTH  SHOULDERS  ON  TWO-LANE.    ONE-WAY  ROADWAYS, 


DUBAltt.  ■  MiTCn.  M-1 

Traffic  offactad       control Incrwoau, 

0    DtKj&V  E>v^a"y  cvo^^as  Oruy  fo  2one, 

G    Work  Ion»  ccmnot  aimw}  oc*uoioctlvlTy  v«o  rw*  fhoo  400  f-t. 


DISTANCES  SHOWN  IN  PARENTHESES  ARE  FOR  DELINEATOR  MOUNTED 
S  ^GNS  ONL  Y. 

DETAILED  DRAWING 

SEE  DTL.   owe.   NO.   618-16  "SHORT-TERM  STATIONARY  CREW 
SIGNING    If  THE  DOUBLE  PENALTY  REGULATION  IS  TO  BE  UTILIZED. 

REFERENCE                  DWG.  NO. 
STANDARD  SPEC.                   ,10  -tA 
SECTION  6ie                         b  1  0  J*i 

SHORT  DURATION 
CREW  SIGNING 

I^L  0K1SOM5  APE  MO-LH^ERS 
immt  UHLESS  Or*tffflf5£  HOTEa 

rFFECTtVE!  AUGUST  1999 

hd  *r  f       TRANSPORTATION      \  CADD 

*IS0  (2401 


tSO  m 


NORMAL  POSTED 
SPEED  LIMITISI 


END  CONSTRUCTION  ZONE 


*75  11201 


75  m 


END 
WORK  ZONE 


C20-2O 
1200  N  600  • 


END  WORK  ZONE    [ACTIVITY  AREAI 


165  m 


-165  11201 


75  m 
■240  (2401 


BEGIN  WORK  ZONE    (ACTIVITY  AREAI 


W2I-6 

200  ■  1200 


SPEED 

SPEED 

LIMfT 

OR 

LIMFT 

35 

45 

OR 


R2-  I 
900  M  1200  • 


fI2-i 
900  ■  1200 


R2-50 
900  X  1200 


n99-MT 
900  N  1200 


NOTES! 

SHORT-TERM  STATIONARY  ACTIVITIES  ARE  DEFINED  AS 
THOSE  LASTING  GREATER  Iman  ONE  HOUR.  UP  TO  A 
FULL  SHIFT. 

USE  THIS  SIGN  LAYOUT  WHEN  WORK  IS  TO  TAKE  PLACE 
ON  THE    TRAVELED  WAY.      SIGNING   FOR  WORK  ON  OR 
NEAR  THE  SHOULDER  MAY  BE  LIMITED  TO  THE  USE  OF 
TWO  1200  mm  WARNING  SIGNS  AND  WORK  OUTSIDE  THE 
SHOULDER  TO  THE  USE  OF  ONE    1200  mm  WARNING  SIGN. 

THE  CONSTRUCTION  ZONE  REFERS  TO  ThE  GENERAL 
AREA  THAT  REQUIRES  TEtiPOBARY  WORK  ZONE  TRAFFIC 
CONTROL-      IT  SHOULD  NOT  EXCEED  4.8  KiLOUtTERS 
IN  LENGTH. 

•  THE  TWO  SIGNS  MARKING  THE  WORK  ZONE  BOUNDARIES 
ANO  THE  MOST  RESTRICTIVE  REGULATORY  SPEED  SIGN 
MUST  MOVE  AS  NEEOeO  WITHIN  THE  CONSTRUCTION  ZONE 
TO  REMAIN  WITHIN  1 50  m  OF  THE  WORK  ACTIVITY, 

SIGN  BOTH  TRAVEL  DIRECTIONS  ON  TWO-LANE.  TWO- 
WAY  ROADWAYS  OR  BOTH  SHOULDERS  ON  TWO-LANE. 
ONE-WAY  ROADWAYS. 

DISTANCES  SHOWN  IN  PARENTHESES  ARE  FOR 
DELINEATOR  MOUNTED  SIGNS  ONLY. 

use  REFLECTIVE  DEVICES. 


W2I- 1 
200  X  1200 


QMAIOt  -  MJTCTi  tC-2 

^nor-'  flLrofioni      up  to  1  fW^ 

IroTMc  offecToO  os  cor*'f Ollncra 

StftcxifiM  oonvot«  iTio>  M  vor^onTM 
Short-tarn  ■totlorxrvi      i    *o   12  nr- 

Hoit  moinl«nonc«,    SLfrv«T  *orh, 

Aot^BCTlvfi  davlcaa  >nou>d  bo  LBa<l 

ftl-*-3l4,  UCAl 

(Zl    ^•ovofa  tpMC  UmJtft  ov^  &■  Ht  oocrv 
0   Oouo*  oti^'y  ooo'M  fa  avit  Jon* 

O   Doijbt*  pfti^Vy  D*  at  Ce'v*''uctlDn  lor*  (w^nOiry. 

t>   Bam,  Ion*  comoi  •>e*«4  oetunoe'lvlt»  cr*a  nor*  irw  JOO  fT. 


MLL  OmEHSKmS  ME  tfXLKTfffS 

nm>  UKLESS  OTHEftmiSE  MQTCO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-3& 


SHORT-TERM 
STATIONARY 
CREW  SIGNING 


E'^FECIIVE;  AUGUST  t999 


'  Of   TRAHiPQRIA  TIQN      \  CAOD  \ 


RURAL  0 


EDGE 
OF 

PAvr. 


I .  B  m  u\h  iMUM 


13-  T  m  IF  N 
SHOULDER  1 


REGULATORY 
R1 -  I   /  Rl-2 


EDGE 
OF 

pavt. 


REGULATORY 
EXCEPT  fil-l  /  BI-2 


1 


1.  e  m  MINIMUS 


3.  1  m 
STANDARD 
(3.  7  m  IF  NC 
SHOULDER  1 


NOT  LESS 
THAN  1.2  m 
(1.5m  FOR 
INTERSTATE  I 


1.  a  m  MINIMUM 


EDGE 

OF 
PAVT. 


WARNING 


EDGE 

OF 
PAVT. 


ROUTE  MARKER5^ 


I.  e  m  MINIIAJM 


3.  I  m 
STANDARD 
13.  T  m  IF  NO 
SHOULDER  I 


EDGE  OF 
SIGN  PANEL 


1.5  m 

(1.8  m  FOR 
INTERSTATE! 


EDGE  OF 
SIGN  PANEL 


NOT  LESS 
THAN  T,  5  m 
(1.8  m  FOB 
INTERSTATE  1 


NOT  LESS 
THAN   1.5  m 
(1.8  m  FOR 
INTERSTATE) 


RURAL  WITH  GUARDRAILI 


FACE 
OF 
RAIL 


0.  e  m  UlNlbUM 


1.5  m 
STANDARD 


NOT  LESS 
THAN  1.2  m 
( I.  5  m  FOR 
I  INTERSTATE) 


0.  E  m  MINIMUM 


FACE 
OF 
HAIL 


',5  m 
STANDARD 


NOT  LESS 
THAN  I ,  ?  m 
(1.5m  FOR 
,  INTERSTATE  1 


EDGE  OF 
SIGN  PANEL 


1.5  m 

n.  e  m  FOR 
INTERSTATE  i 


p.bm  MiNiihUM 


1.5  m 

(  1.  8  m  FOR 
INTERSTATE) 


EDGE  OF 
SIGN  PANEL 


URBAN  ff) 


0.  3  m  MINIMUM 
0.6  m  PREFERRED 


FACE 

OF 
CUR8 


7 


EDGE  OF 
SIGN  PANEL 


Q 


2.  1  m 


NOT  LESS 
THAN  1.  S  m 
( t.  e  m  FOR 
INTERSTATE  1 


■EDGE  OF 
SIGN  PANEL 


NOT  LESS 
THAN  1.5m 
(1.  B  m  FOR 
INTERSTATE ) 


1.5  m 

(1.8  m  FOR 
INTERSTATE  1 


0,  3  m  MINIMUM 
0.  6  m  PREFERRED 


FACE 

OF 
CURB 


0.  3  m  MINIhflJM 
0.  6  m  PREFERRED 


NOT 
LESS 
THAN 
1.8  m 


NOT 

LESS 
THAN 
2. 


m 


0.  3  m  MINIMUM 
0.  6  m  PREFERRED 


GUIDE  SIGNS 


0.  6  m  MINIMUM 

t.5  m  STANDARD  (W-0EAM  GUARDRAIL  J 
3.  I   m  STanOARO   (CABLE  GUARDRAIL) 


EOCE  OF 
PAVEMENT- 


NOTE! 

ADJUST  SIGN  LOCATION 
OR  CLEARANCE  Slightly  to 
AVOID  Placing  posts  in 
DITCH  BOTTOMS.  SEE  NOTE 
4C  BELOW. 


3.  I  m  MINIMUM 


e.  I  m  STANDARD 
9,  1  m  PREFERRED 
15.2  m  MAXIUJM 


NOTES: 

1.  PLACE  ALL  SIGNS  AT  THE  CLEARANCE  AND  MOUNTING  HEIGHTS  SHOWN. 

2.  FOR  REGULATORS,    WARNING  AND  ROUTE  MARKER  SIGNS.    AND  THEIR 
ASSEhOLIES.   ON  HIGHWAYS  OTHER  THAN  INTERSTATE: 

Al  USE  DIAGRAMS  LOCATED  IN  COLUMN  (T)  WHEN  PLACING  THESE  SIGNS 
IN  STANDARD  RURAL  CONDITIONS.      USE  COLUI*  ®  WHEN  PLACING  THESE 

SIGNS  BEHIND  Guardrail  in  rural  conditions,    use  column  (1)  when 

PLACING  THESE  SIGNS  IN  URBAN  CONDITIONS  WHERE  THERE  IS  ADEQUATE 
CLEARANCE  AND  SIDEWALK  WIDTH. 

B)  WHERE  SIDEWALK  WIDTH  IS  LIMITED  IN  URBAN  CONDITIONS,  SEE  OTL. 
owe.   NO.  619-18  FOR  PLACEMENT  DETAILS. 

3.  FOR  RECULATORr  (ALL  OTHERl,   WARNING  AND  ROUTE  MARKER  SIGNS. 
AND  THEIR  ASSEMBLIES.    ON  INTERSTATE  HIGHWAYS: 

THE  CLEARANCE  IS  6.  I  m  FROM  THE  EDGE  Of  PAVEMENT  IN  COLUMN  Q 
FOR  STANDARD  RURAL  CONDITIONS.      THE  CLEARANCES  LISTED  IN 
COLUMNS  ©  AND  (D  REMAIN  AS  SHOWN. 

4.  FOR  GUIDE  SIGNS  AND  THEIR  ASSEWLIESt 

A)  USE  THE  DIAGRAMS  LOCATED  ABOVE  WHEN  PLACING  THESE  SIGNS  IN 
THE  GIVEN  RURAL  CONDITIONS. 


6. 


BI  FOR  PLACEMENT  OF   THESE  SIGNS  IN  URBAN  CONDITIONS.    SEE  THE  SIGN 
LOCATION  AND  SPECIFICATION  SHEETS  IN  ThE  SIGNING  PLANS  FOR  EACH 
INDIVIDUAL  SIGN. 

CI  THE  MAXIMUM  CLEARANCE  OF  THESE  SIGNS  IS  15.2  m  IN  ANY  CONDITION. 
01  SEE  DTL.    DWG,    NO.    619-08  FOR  MOUNTING  HEIGHTS. 

WITHIN  THE  CITY  LIMITS  OR  IN  A  SlO£WAL<  AND  CURB  AREA.    MOUNT  SIGNS 
TO  HAVE  THE  PROPER  CLEARANCES.    BUT  AVOID  ANY  CONFLICT  BETWEEN 
THE  POST  AND  THE  MAIN  WALKING  AREA  OF  THE  SIDEWALK,    OR  WITH 
DOORWAYS  Oft  WINDOWS  OF  ADJACENT  BUILDINGS.    THE  EXACT  LOCATION  OF 
THESE  SIGN  INSTALLATIONS  will  BE  DETERMINED  Br  THE  ENGINEER.  SEE 
OTL.    DWG.    NO.    619-18  FOR  VARIOUS  CANTILEVER  TYPE  MOUNTINGS. 

EVALUATE  SIGNS  WITHIN  CLEAR  ZONES  (TABLES  BELOW)  FDR  SUPPORT 
BREAKAWAY  REQUIREMENTS   (CONTACT  MOT  TRAFFIC  SECTION  FOR  CRITEBIAI. 


CLEAR  ZONE  DISTANCES 
(IN  KTERS  FROM  EOCE  OF  DRIVING  LANE) 


HORIZONTAL  CURVE  ADJUSTMENTS 
lAPPLiCALBLE  ON  OUTSIDE  OF  CURVE  ONLYI 


DESIGN 
SPEED 

DESICN 
ADT 

FILL  SLOPES 

CUT  SLOPES 

6:  )  OR 
FLATTER 

5=  1    TO  4:  1 

3:  1 

3=  1 

4:  I   TO  6:  1 

6!  1  OR 
FLATTER 

60  Km/h 
OR  LESS 

UNDER  7  50 

2.  0-3.  0 

2.  0-3.  0 

m» 

2.  0-3.  0 

2,  0-3.  0 

2.  0-3.  0 

750-  M99 

3.  0-3.  5 

3.  5-4.  5 

mm 

3.  0-3.  5 

3.  0-3-  5 

3,  0-3.  5 

1500- 6000 

3.  5-4.  5 

4.  5-5,  0 

tm 

3.  5-4.  5 

3.  5-4,  5 

3.  5-4.  5 

OVER  5000 

4.  5-5.  0 

5.  0-5.  5 

mm 

4.  5-5.  0 

4.  5-5.  0 

4.  5-5.  0 

TO-80 
Km/h 

UNDER  750 

3.  0-3.  5 

3.  5-4.  S 

WW 

2.  5-3.  0 

2.  5-3.  0 

3.  0-3.5 

750-  M99 

4.  5-S.  0 

5.  0-6.  0 

Wk 

3.  0-3.  5 

3.  5-4,  5 

4.  5-5.  0 

1500-6000 

5.  0-5.  5 

6,  0-8.  0 

■» 

3.  5-4.  5 

4.  5-5.  0 

5.  0-5.  5 

OVER  6000 

6.  0-6.  5 

7.  5-8.  5 

»» 

4,  5-S.  0 

5-  5-6.  0 

6.  0-6.  5 

90 
km/h 

UNDER  750 

3.  5-4.  5 

4.  5-5,  5 

mm 

2.  5-3.  0 

3.  0-3.  5 

3.  0-3.  5 

T50-  M99 

5.  0-5-  5 

6.  0-T.  S 

*» 

3.0-3,  5 

4.  5-5.  0 

5.  0-5.  5 

1500-6000 

6.  0-6-  5 

7.  5-9.  0 

mm 

4.  5-5.  0 

5.  0-5,  5 

6.  0-6.  5 

OVER  6000 

6.  5-7.  5 

6.  0-  ID.  0  • 

mm 

5.  0-5.  5 

6.  0-6,  5 

6.  5-T.  5 

100 
km/h 

UNDER  750 

5.  0-5.  5 

6,  0-T.  5 

*m 

3.  0-3.  5 

3.  5-4.  5 

4.  5-6.  0 

750-1499 

6,  0-7.  5 

9.  0-  10.  0  « 

mm 

3.  5-4.  S 

5.  0-5.  5 

6.  0-6.  5 

1500-6000 

e.  0-9.  0 

10.0-12.0  ■ 

mm 

4.  5-5.  5 

5.  5-6.  5 

7.  5-8.  0 

OVER  6000 

9.  0-  1 0.  0  ■ 

1  I.  0-  1  3.  5  ■ 

mm 

6.  0-6.  5 

7.  5-B.  0 

8.  0-B.  5 

1  10 
Km/n 

UNDER  750 

5.  5-6.  0 

6.  0-8.  0 

mm 

3,  0-3,  5 

4.  5-5.  0 

4.  5-4.  9 

750-  M99 

T.  5-8.  0 

B.  5- 1  1.  0  • 

•» 

3.  5-5.  0 

5.  5-G.  0 

6.  0-6.  5 

1500-6000 

8.  5-  10.  0  • 

)0.  5-  13.  0  • 

M 

5.  0-6.  0 

6-  5-7.  5 

8.  0-8.  5 

OVER  6000 

9.  0-  10.  5  m 

11.5-14.0  « 

mm 

6.  S-7.  5 

8,  0-9,  0 

e.  s-g.  0 

RADIUS 

DESICN  SPEED  IKm/hl 

(ml 

60 

70 

80 

90 

100 

1  10 

900 

1 .  1 

1.  1 

1.2 

!.  2 

1.2 

700 

1.  1 

1.  1 

1.2 

1.2 

1.  3 

600 

1.  1 

1.  2 

1.2 

1.3 

1.  4 

500 

1.  1 

1.  2 

1.3 

1.  3 

1.  4 

450 

1.2 

1.  2 

1.  3 

1  ,  4 

1.5 

400 

1.2 

1.2 

1.  3 

1.  A 

350 

1,  2 

1.2 

1.  4 

1.5 

300 

1.  2 

1.  3 

1.5 

1.  5 

250 

1.3 

1.3 

1.  5 

200 

1.  3 

1.  4 

150 

1 ,  4 

100 

1.5 

'■1 


TO  AVOID  CLARE.  TURN 
SIGN  AWAY  FROM  ROADWAY 
ANCLE  SIGNS  GREATER 
THAN  9,  I   m  FROM  SHOULDER 
TOWARDS  ROADWAY. 




12.  5  mm  FOR  EVERY 
300  mm  OF  SIGN  WIDTH 


•  WHEN  AN  INVESTIGATION  OR  ACCIDENT  HISTORY  INDICATES 
A  HIGH  PROBABILITY  OF  ACCIDENTS,   CLEAR  ZONE  DISTANCES 
GREATER  THAN  9  m  MAT  BE  PROVIDED  AS  INDICATED.  CLEAR 
ZONES  MAY  ALSO  BE  LIMITED  TO  9  m  TO  PROVIDE  A 
CONSISTENT  ROADWAY  TEMPLATE  WHEN  EXPERIENCE  WITH 
PREVIOUS  SIMILAR  PROJECTS  INDICATES  SATISFACTORY 
PERFORIWNCE. 

—  FIXED  OBJECTS,    INCLUDING  SIGN  POSTS.    SHOULD  NOT  BE 
ALLOWED  IN  THE  VICINITY  OF    THE  TOE  OF   THESE  SLOPES. 
SEE  AASHTO  ROADSIDE  DESIGN  CuiDE  FOR  ADDITIONAL 
CONSIDERATIONS  IN  LOCATING  SIGNS. 


SKEW  DIAGRAM 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  619 


owe.  NO. 
619-00 


SIGN  CLEARANCES  AND 
MOUNTING  HEIGHTS 


EFFECTIVE^  AUGUST  1999 


^UON'AN*  0£P*ftlfNr\llOHTAHA 
fOf  IHANSPOIiTAtOh      \  COD 


Frame  left  blank 


(IF  USEDl- 


1.9  m  MIN.  FROM  SHOULDER.  OR  IF  NO  SHOULOEft. 
3.  T  m  MIN.  FPOm  EOCE  OF  TRAFFIC  CANE 


■DESIGN  "0' 
DELINEATOR   ITTP.  1 
I5EE  OTL.  DW. 
NO.  6)9-3*) 


T.  6  m  TO  60.  0  m 


NOTES- 

1.8  m  MINIMUIA    IS.  2  m  MAXIMUM. 

PLACE  StCN  AT  THE  9ECINN[NC  OF 

CURB  RADIUS  OR  SHOULDER  RAOIUS.  OR 
1.2  fT   MIN.    IN  ADVANCE  OF    THE  MARKED 
Oft  UNMARKED  CROSSWALK. 

SEE  PLANS  FOR  FINAL  SIGNING  AND 
PAVEMENT  MARKING  LOCATIONS. 


RURAL 


CONFIRMATION 
ROUTE  MARKER  IS) 
[IF  USEDl 


HI-  I 
750  K  TSO  MIN. 


0-  3  m  MIN. 


MARKED  CROSSWALK 
y~  CURB 


EDGE  OF  TRAF 


FIC  LANE 


EDGE  OF  TRAFFIC  LANE 


z 


EDGE  OF  SHOULDER 
UNMARKED  CROSSWALK 


T.  6  m  TO  30.  0  m 


■  CONFIRMATION 
ROUTE  MARKER(S) 
(If  USED) 


Rl  - 1 
TSO  K  TSO  MIN. 


URBAN 


ALL  omnsons  Af)£  MiLLmcjens 

immi  UMt£SS  0Tt£tm/5£  MOTLD. 


DETAILED  DRAWING 

REFERENCE  DWG. 

NO. 

STANDARD  SPEC.                   c  ,  q. 

02 

SECTION  619 

TYPICAL 

RURAL  AND  URBAN 

APPROACHES 

EFFECTIVE:  AUGUST  1999 

}U0N7AN*  D£P*liritN'  \  UONTAMA 
'OF  JR»NSfOR1AJm      \  CADD 


SHEET 
ALUMINUM 
PANEL  — ' 


r— "T'-SECTION  WIND  BEAM 
8ACK  BRACING 


4-  ^Q— ^ 


V 


STEEL 
POST 


BACKBRACE  DETAIL 


AlUMKUM  POST  CLIP 
lEACH  SIDE  OF  POST) 


TS  MIN. 
(TYP.  I 


BACKBRACE 
SPACING 


ISO  MX. 

ITYP.  »  — 


5400  MA*.    SIGN  WIDIH  FOR  2  POSTS 


1200  NOMINAL 


1200  NOMINAL 


1500  MAX. 


I  $00  MAX. 


■POSTS' 


S  =    SIGN  WIDTH 


NOT  LESS 


THAN  «S0 


'T'-SECTlON 
HIND  BEAM 
BACKBRACINC 


SEAM 


i  OF   'T* -SECTION 


DIA.  RIVET  / 
FORE  UPSET  ' 


SHEET  ALUMINUM- 


5  OIA.  RIVET 
AFTER  UPSET 


5. 6  MAX.   DiA.  HOLE 


47.  6 


2.  5 


iJ: 


10.  4 


17.5 


27.6 


69.  9 


2.  T 


3.  2- 


9.  5 


■  6.  4 


RIVET  SPACING  DFTAIi  EXTRUDED  "T--SECTinN  BACKBRACE 

LOCATE  RIVETS  AT    ISO  mm  ALTERNATE  CENTERS 
ON  HORIZONTAL  EXTRUDED  'T" -SECTION. 

DOUBLE  RIVETS  nop  AND  BOTTOM  OR  LEFT  AND 
RICWT  OF  EXTRUDED  ■f-SECTlONJ  AT  HORIZONTAL 
AND  VERTICAL  JOINTS  IN  SHEET  ALUMINUM  FACE 
AND  AT  ENDS  Of  EXTftUOED  'T--SECTION 


COLOR  RIVET  HEADS  TO  MATCH  ADJACENT  SHEETING. 


8ACKBRACINC  TABLE     -     ALUMINUM  SfGNS 

MAXIMUM 
BACKBRACE 
SPACING  'A- 

MAXIHJM  WIDTH  '6' 

2  POST 

3  POST 

500 

5400 

8100 

550 

SI  00 

TTOO 

600 

4950 

T400 

750 

4425 

6600 

900 

4050 

6000 

1050 

3T50 

5550 

FOR  ALUMINUM  Plate   THICKNESS    INFORMATION  SEE 
SECTION  704.  01   OF    THE  STANDARD  SPECIFICATIONS. 


NOTES! 

CONFORM  ALL  ALUMINUM  SIGNS  TO  SECTIONS  619.  TQ4.01.1 
AND  704.  01.2  OF  The  SIANOAHO  SPECIFICATIONS- 

FOR  SIGNS  1200  mm  HIGH  BY  leOO  mm  LONG  OR  LESS  USE  A 
SINGLE  SHEET  OF  ALUMINUM. 

00  NOT  USE  HORIZONTAL  JOINTS  ON  SIGNS  1600  mm  IN  HEIGHT 
ANO  smaller.     The  UINiMJM  sheet  width  is  450  mm. 

SIGNS  OVER  'BOO  mm  HIGH  MAT  HAVE  HORIZONTAL  AND  VERTICAL 
JOINTS.  THE  MINIMUM  SHEET  SiZE  IS  450  mm  WIDE  BY  4S0  mm 
HIGH. 

CLEAN  ANO  DRY  POST  CLIP  NUTS.  THEN  TDROUE  TO  25.4  N-m. 

LOCATE  ALL  HORIZONTAL  JOINTS  AT  A  'T'-SECIION. 

NO  SPLICES  ARE  ALLOWED  IN  EKTHuOEO  "  T ' -SECTIONS. 

USE  SCREWS.    BOLTS  AND  LOCKWASHERS  THAT  *R£  ALUMINUM 
ALLOY  l*ETING  ASTM  B  21IM  FOR  ALLOY  2024-T4.  STAINLESS 
STEEL.   OR  CADMIUM  PLATED  STEEL  MEETING  ASTM  fl  766. 

USE  ONLY  ALUMINUM  RIVETS. 

THE  MAXIMJM  GAP  BETWEEN  INDIVIDUAL  SIGN  PANELS  AT  JOINTS 
IS  1. 6  mm  AT  ANY  POINT, 

THE  ENGINEER  MAT  APPROVE  ADDITIONAL  METHODS  TO  PREVENT 
LIGHT  LEAKAGE  THROUGH  SIGN  PANEL  SEAMS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  619.  704 


DWG.  NO. 
619-04 


ALUMINUM  SHEET 
INCREMENT  SIGN 
CONSTRUCTION  DETAILS 


Ef^ECTiVt:  AUGUST  1999 


'Of  IfliNiPOfi'AJOh      \  CU3D 


tSO  MIN. 
ITYP,  )- 


5^00 

M*K.  SIGN 

WIDTH 

FOR  2 

POSTS 

fl  IOC 

MAX  SIGN 

fOR  3 

POSTS 

IZOO 

1200 

1  200 

'  !                     ■  1  ■  '1 

?400 


SEE  DETAIL  B 


1200 


300  MAX. 
(TYP.  ) 


DETAIL  A 

VERTICAL  JOINT 


OETAiL  B 


HOfllZONTAL  JOINT 


ALUMINUM  CLIP  PLACEMENT 


8ACKBRACING  TABLE     -     PLYWOOD  SIGNS 

MAXIMUM  BACKBRACE 
SPACrNG  "A" 

MAXIUJM  WIDTH  'B' 

2  POST 

3  POST 

500 

5^00 

6100 

550 

5100 

TTOO 

600 

4950 

T400 

750 

«125 

6£D0 

900 

4050 

6000 

1050 

3750 

5550 

eUTT  JOINT 


NOTES! 

CONFORM  ALL  PLYKOOD  SIGNS  TO  SECTIONS  619.   T04.0I.3  AND 
704.  OZ.  2  OF   THE  STANDARD  SPECIFICATIONS. 

ON  SIGNS  1200  mm  HiCH  AND  GREATER,  00  NOT  USE  ANT  PANELS 
LESS  THAN  1200  mm  IN  HEIGHT. 

00  NOT  USE  HORIZONTAL  JOINTS  ON  SIGNS  LESS  THAN  1200  mm 

IN  HEIGHT. 

FOR  SIGNS  WITH  WIDTHS  THAT  ARE  NOT  in  WJLTIPLES  OF  1200  mm. 
PLACE  THE  ODO  LENGTH  PANEL  ON  THE  INSIDE  EDGE. 

FOR  Signs  over  3000  mm  IN  HEIGHT,    IhE  FULL  HEIGHT  MAY  BE 
OBTAINED  mlH  PANELS  MAVWC  A  FACTORY  SCARFED  JOINT  IN 
LIEU  OF  USING  STanDARO  length  PANEL  AS  SHOm. 

THE  MINIMUM  SIZE  PANEL  IS  450  mm  WIDE  BY  1200  mm  high, 

CONSTRUCT  PLYWOOD  SIGNS  OF  ONE  PIECE  OF  PLVWDOD  UNLESS 
THE  PLANS  SPECIFY  OTHERWISE  FOR  SPECIAL  DESIGN  SiCNS. 


ALL  OwrirSOffS  AAC  Ht-LmeTCRS 
I  mm  J  U»L£SS  OTH£ftmS£  HOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  619.  704 


DWG.  NO. 
619-06 


PLYWOOD  SHEET  INCREMENT 
GUIDE  SIGN 
CONSTRUCTION  DETAILS 


EFFECTIVE: AUGUST  1999 


\UOHI*M  DiPUItltHTKuOMTUIt, 

^or  rsMSPOfHAiCN    \  cadd 


POST  SPACING 


MOUNTING  DETAILS 


CAIN  POST 


PL f WOOD  OH 
SHEET  ALUMIfJUM 
SIGN  FACE 


LENGTH  OF 
TREATED  POLE 
OR  TihSER  POST 


T"-SECTION 


®  POST  SPACING  WIDTH: 

-  0. 60  X  B  FOR  2  POSTS 
^  0. 35  ■  6  FOR  3  POSTS 

HTHERE  3  POSTS  AWE  REQUIRED. 
THE  CENTER  POST  IS  OESiCNATEO 
I  POST 


M10  ALUMINUM  POST  CLIP 
80LT.  FLAT  WASHER  AND 
LOCKNUT 


ALUMINUM  POST  CL  IP 
AND  r-QOLT  EACH 
SIDE  OF  POST 


STEEL  POST 


50  X  3  STRAP 


SHEET  ALUMINUM 
OH  PltwOOD 


TREATED  POLE 


NOTES! 

MOUNTING  SYSTEMS  SHOm  ARE  TTPKAL. 
BY  The  ENGINEER. 


ALUMINUM  POST  CLIP 
AND  T-BOLT  EACH 
SIDE  OF  POST 


64  X  83  K  T.  9  X  200 
EACH  SIDE  OF  POST 


OTHER  SYSTEMS  MAY  BE  APPROVED 


ALL  STEEL  HARDWARE  MUST  BE  GALVANIZED.    STAINLESS.    OR  CADMIUM  PLATED. 

CAIN  THE  TOP  HALF  OF  WOOD  POLES  ACCORDING  TO  THE  TABLE  DN  OTL,  DWG. 
NO.  619-20, 

SEE  THE  SIGNING  QUANTITIES  FOR  THE  TYPES  OF  POSTS  AND  FOUNDATIONS. 

MOUNT  ONE-PANEL  PLYWOOD  SIGNS  DIRECTLT  TO  WOOD  POLES  OR  POSTS.  WHEN 
SPECIFIED  IN  THE  PLANS.    BY  BOL I  INC  THROUGH  TH£  SIGN  PLATE  AND  THE 
POLE  WITH  CADMIUM  PLATED  BOLTS  AS  REQUIRED  BT  THE  DETAILED  DRAWINGS. 
SPECIFICATIONS  AND  DESIGN.     USE  "T'-SECTION  WIND  BEAMS  WHEN  REQUIRED 
BY  DTL.    DWG.    NO,  619-06. 

©SUSPEND  LARGE  SUPPLEMENTAL   SIGNS.    ADDED  AFTER  INITIAL  SIGN  INSTALLATION 
FROM  MAJOR  SIGN  PANEL  OH  BACKBRACING.      ATTACHMENT  TO  MJLTIPLE 
POSTS/POLES  IS  NOT  ALLOWED. 

USE  POST  SPACING,    POST  SIZE  AND  BREAKAWAY  DEVICES  SPECIFIED  IN  THE 
PLANS  AND  IN  THE  SPECIFICATIONS.      FOR  INFORMATION  REGARDING  APPROPRIATE 
BREAKAWAY  DEVICES  FOR  NEW  INSTALLATIONS  NOT  SUPPORTED  BY  IhE  PLANS 
CONTACT   THE  TRAFFIC  UNIT. 

W  LOCATING  SIGNS.  AVDIO  PLACING  POSTS  IN  DITCH  BOTTOMS  WHERE  THEY  WOULD 
iinPEDE  DRAINAGE. 

Igl  DIfcCMSiONS  ARE  SPECIFIED  'N  THE  SIGNING  PLANS. 


MID  «  51    ALUMINUM  POST  CLIP  BOLT. 
FLAT  WASHER  AND  LOCKNUT  TO 
MAINTAIN  LATERAL  ALIGNMENT    (TYP.  ) 


CAIN  POST 


MB  MEX  bolt,  WASHER. 
LOCKWASHER  AND  NUT  — 


TREATED  TIMBER  POST 


■SIGN  FACE 


USE  2  BOLTS  PER  SiCN  ON 
SINGLE  POST  MOUNTINGS 


USE  *  BOLTS  PER  SIGN  ON 
DOUBLE  POST  MOUNTINGS 
12  PER  POST)  


CAIN  POST 

MB  HEX  eOLT.  HASHERS. 
LOCKWASHER  AND  NUT 


TREATED  POLE 


19  mm  HIGH  DENSITY  PLYWOOD  SICN 


tmmi  UMLESS  OTM£miS£  MOTSa 


DOUBLE   POLE  MOUNT 


TREATED  POLE 
SINGLE  OR  DOUBLE 

(USED  WHEN    "I" -BAR  WIND 

BEAUS  NOT  REQUIRED) 


DETAILED  DRAWING 


REFERENCE 

STANOARO  SPEC. 
SECTION  619.  tOA 


DWG.  NO. 
619-08 


GUIDE  SICN  CLEARANCE 
AND  MOUNTING  DETAILS 


EFFECTIVE!  AUGUST  1999 


\t01tAHA  Df*/>'lfMr\llQHTAHA 

'Of  tRANSPORTAfKH      \  CUiO 


FASTENER  PATTERN 


NOTES! 


REMOVE  ALL  RAISED  LETTERS.  NUIiERALS.  SYMBOLS.  BORDERS  AND 
PREVIOUS  SiCN  OVERLAYS  10  BE  REPLACED,  AND  CLEAN  SiCN  FACE 
TO  A  SMOOTH  SURFACE  BEFORE  OVERLAYING. 

ALL  LETTERS.    NUMERALS.    SYWOLS  AND  BORDERS  ARE   TYPE  "C 
CUTOUT  UNLESS  OTHERWISE  SPECIFIED.    AND  APPLIED  TO  THE  BACK- 
GROUND SHEETING  PRIOR  TO  FIELD  APPLICATION  Of  THE  SICN. 

THE  SIZE  OF  ALL  GUIDE  SICN  OVERLAYS  AND  LEGENDS  WST  BE 
VERIFIED  6V  THE  ENGINEER  PRIOR  TO  FABRICATION. 

■AN  AOHESIVE-BACKEO  SHEETING  MAY  BE  USED  AS  AN  ALTERNATIVE 
ON  SICN  WIDTHS  OF    (600  mm  OH  LESS  IF   IT  IS  PREFABRICATED  TO 
A  MINIMUM  THICKNESS  OF  0.  li  mrr  AND  CONSTRUCTED  OF   PREAPPl  lEO 
REFLECTIVE  SHEETING  ON  ADHESIVE -BACHED  ALUMINUM.  APPLY 
AOHESiVE-BACRED  OVERLAY  SHEETING  WHEN  AIR  AND  SURFACE 
TEMPERATURES  ARE   ABOVE    10' C.     DO  NOT  USE  THIS  TYPE  OF 

OVERLAY  MATERIAL  ON  Overhead  signs. 

PROVIDE  A  MINIMUM  REFLECTIVE  SHEETING  INTENSITY  OF  ENGINEERING 
GRADE.  WETINC  THE  REQUIREfctNTS  OF  THE  STANDARD  SPECIFICATIONS, 
UNLESS  SPECIFIED  OTHERWISE. 

APPLY  ALL  MATERIALS  IN  ACCORDANCE  WITH  THE  MANUFACTURER'S 
SPECIFICATIONS  AND  RECOMhCNDAT  lONS. 

SEE  THE  STANDARD  SPECIFICATIONS  FOR  ADDITIONAL  REOUIBEMENTS. 


USE  ALUMINUM  ALLOY  TYPE  B061-TG  OR  AA505?-H38.  CONVERSION 
COAT  ALL  ALUMINUM  WITH  A  PROCESS  SUCH  AS  ALODINE  1200  (OR 
EOUAL  I.    AND  RINSE  AND  DRY  THOROUGHLY.      PROTECT  IT  FROM  SOIL 
BY  ACCEPTABLE  METHODS. 

SICN  OVERLAYS  MAY  REQUIRE  REMOVAL  OF   THE  SIGN  FROM  THE  POSTS 
TO  AVOID  PROJECTING  BOLT  HEADS.     00  NOT  LEAVE  WARNING  AND 
REGULATORY  SIGNS  TO  BE  OVERLAYEO  UNOISPLAYED  FOR  MORE  THAN 
ONE  II)  HOUR  DURING  OAYLICHT.     DO  NOT  LEAVE  GUIDE  SiCNS 
UNOISPLAYED  FOR  MORE   THAN  TEN   1101  HOURS  DURING  DAYLIGHT. 
INSURE  SIGNS  TO  BE  OvERLAYED  ARE  OPERATIONAL  PRIOR  TO 
DARKNESS. 

OVERLAY  SIGNS  SMALLER  THAN   1 2C0  mm  x   I  BOO  mm  WITH  ONE  PANEL 
OF  MATERIAL.      FOR  SEAMS  IN  LARGE  OVERLAYS.    USE  RIVETS  OR 
BOLTS  SPACED  AS  SHOWN  ON  THIS  DRAWING  ANO  PLACE  PARALLEL  TO 
AND  NO  MORE  THAN  TS  mm  LATERALLY  FROM  THE  SEAM. 


DETAILED  DRAWING" 


REFERENCE 
STANDARD  SPEC. 
SECTION  6'9 


DWG.  NO. 

619-10 


SHEET  ALUMINUM  OVERLAY 


ALL  OWCATSOArS  AW  MO-LmeTEPS 
tmmi  UIIL£SS  OTttMlSC  MOTCD. 


EFFECTIVE'  *UGUST  1999 


'OF  TRANSPOflTATm 


UONTAHA 

CADD 


This  Frame  left  blank 


NOTES! 

USE  TUBULAR  POSTS  FOR  SINGLE 
POST  MOUNTED  SIGNS  ONLY. 

BOLT  WITH  HEX  HEAD,  HEX  NUT 
AND  3  WASHERS  EACH  LOCATION. 
SEE  TABLE  FOR  80LT  OiAmTER 
AND  TORQUE.      SEE  PROCEDURE 
FOR  BASE  CONNECTION  ASSEMBLY. 

ALL  BOLTS  ARE  ASTM  A  325M. 


DIRECTION  OF  TRAFFIC 


lOD  STUB 
PROJECTION 


NO  PAINT 


POST 


-SIGN  POST 


SECTIONS  SHOWN  ARE  FOR 
INSTALLATION  ON  RIGHT 
SHOULDER  AND  IN  GORE, 
PLATE  SLOT  BEVELS  ARE 
OPPOSITE  HAND  FROM  THAT 
SHOWN  FOR  INSTALLATIONS 
ON  LEFT  SHOULDER. 


DIRECTION  OF  TRAFFIC 


I  10 


PROVIDE  6.  A  DIA.  HOLE 
IN  STUB  POST  PLATE  — 

R  :  0.  5  BOLT  OIA.    *  0.  8-^^^^ 


POST  CLIP 


SI  K  SI  X  e.  4 
MOUNTING  ANGLE 

GROUND  LINE 


^ PLATE  IH 


ICKNESS  :  T 


LENGTH  OF  POSTS 
SHOWN  IN  SIGN 
LOCATION  ANO 
SPECIF  CATIONS 


TOP  OF 

FOUNDATION 

SHAFT 


SECTION  A-A 
BASE  PLATE  DETAIL 


TYPICAL   SIGN  ELEVATION 

FOR  DETAILS  OF  MOUNTtNC 
ANCLES  SEE  DETAILED  ORAWINC 
NUMBER  619-16  AND  BELOW. 


SIGN  POST  AND  STLIR  POST  DETAII<; 


100  STUB 
PROJECTION 


75 


3 


PROCEDURE  FOR  BASE 
CONNECTION  ASSEMBI  Y 

1.  ASSEMBLE  POST  TO  STUB  WITH  BOLTS  AND 
ONE  FLAT  WASHER  BETWEEN  PLATES. 

2.  SHIM  AS  REQUIRED  TO  PLUMB  POST. 

3.  TIGHTEN  BOLTS  IN  A  SYSTEMATIC  ORDER  TO 
THE  PRESCRIBED  TDROUE    (SEE  TABLE  BELOWI. 

<!.    LOOSEN  EACH  BOLT  ANO  RETICHTEN  TO 

PRESCRIBED  TORQUE  IN  THE  SAME  ORDER  AS 
ORIGINAL   TIGHTENING.      DO  NOT  OWFRTiChTEN. 

5.  BURR  THREADS  AT  JUNCTION  WITH  NUT  USING 
A  CENTER  PUNCH  TO  PREVENT  NUT  LOOSENING. 


-GROUND  LINE 


"ORM  TOP  300  mm  OF 
OUNDATIDN  SHAFT 
'S  CL. 

WELD  200  mm  OF  m 3  BAR  TO 
BOTTOM  OF  POST 

B  -  «i6  Bars 

=10  HOOPS  AT   305  0.  C.  MIN, 


THREADED  OR  WELDED 
WATER  TIGHT  CAP 


87.  5 


1 


;     r  5!   K  51  X 

■J— l\f    WITH  M21 

MB  eOL  I 


255  LAP 


6  mm  POST  CLIP  PL.- 
SICN  POST- 


A.  W.  5. 
BLJ-2 


6.  *   MOUNTING  ANCLE 
WASHER  AT  SIGN  fACE 

S  ANO  LOCKWASHER 


rOUNDATION  SHAFT  DFTAII 


SIGN 
.1^25-50  \ 


5^25-50 
BACKINC  STRIP 


25.  4  ■  9.  5 
HORIZONTAL  SLOT  TO 
ALLOW  ADJUSTMENT 


25- 


0.  5  0.  D.    POST  —I  ■ 


SIGN  FACE 


25 


SEE  ELEVATIONS  FOB  LENGTH 
OP"  MOUNTING  ANCLES 


■9.5  DIA.  MOLES  IN  POST  CLIP 


175 

■T 


TYPICAL  SPLICE 
BACKING  STRIP  THICKNESS  =   I  OR 
e  mm  MAX.      LOCATE  SPLICE   IN  TOP 
ONE-HALF  OF  POST. 


75  *■  0.  5  0.  0.  • 


J 


■2S 


I 


150  200 


1-25 
75 


■  TS  4  0.  5  0.  D.  FOR; 

64  OIA,  PtPE  =  111,5 

75  OIA.  PIPE  :  1  I  9.  5 

89  OiA,  PIPE  =  126. 0 

102  OiA.  PIPE  =  132.0 


POST  CLIP  DETAILS 


R  =  0.  5  BOL  T 
OiA.  +  0.  8  


0- 
i 


 ^-+4 


26  CACE  10.5  THK.  )  GALVANIZED  STEEL—' 
KEEPER  PLATE  nFTAl| 


15 

25 

t  OIA 

0.  5  BOL  T 
+  0.8 

10 


FURNISH  TWO  0.  3  mm  1  THICK  ANO  TWO 
0.  e  mm  ±  THICK  ShiUS  PER  POST.  USE 
SHIMS  FABRICAieo  FROM  BRASS  SHIM  STOCK 
OR  STRIP  CONFORMING  TO  ASTM  B  36M. 


SHIM  DETAIL 


BA 

SE  CONf 

JECTION 

DATA 

FOUNDATION 

NOMINAL 
PIPE  OIA. 

BOLT 
SIZE 

BOLT 
TORQUE 

A 

B 

c 

0 

E 

F 

I 

I 

FOOTING 
DIAMETER 

FOOTING 
DEPTH 

T5 

Ml  2  X  63 

27  N-m 

MS 

190 

25.  8 

63,  4 

19.  1 

151.8 

19 

8 

0.  -IS  m 

0.  9  m 

S9  1.  102 

MI2  X  63 

27  N-m 

MO 

215 

25.  6 

88.  8 

18.  6 

177.  8 

19 

8 

0.  15  m 

0.  9  m 

I2T 

MI6  X  83 

5*  N-m 

165 

250 

31.7 

101.  6 

23.  « 

203.  2 

25 

10 

0.  15  m 

1.2m 

152 

M20  K  89 

.  

86  N-m 

190 

285 

31.5 

127.  0 

25.0 

235.0 

25 

10 

0.  15  m 

1.1m 

NOTES: 

USE  STEEL  PIPE  CONFORMING  TO  THE  REOUIREWNTS  OF  ASTM 
A  53.    TYPE  £  OR  S.    GRADE  B  OR  A  500.    GRADE  8. 

USE  CLASS  "A''  OR  -D"   CONCRETE  WITH  A  WOOD  FLOAT  FINISH 
ON  TOP.     FORM  TOP  300  mm  OF  FOUNDATION. 

SEE  THE  STANDARD  SPECIFICATIONS  FOR  REQUIREMENTS  GOVERNING 
STRUCTURAL  STEELS  AND  Th£iH  FABRICATION. 

SUBMIT  SHOP  PLANS  FOR  APPROVAL  PRIOR  TO  FABRICATION. 

FOR  SIGN  PLACElntNT  ANO  DETAILS  SEE  THE  SIGNING  DETAILED 
DRAWINGS. 

GALVANIZE  PIPE  AS  PER  AASHTO  Mill. 

EXCEPT  AS  OTHERWISE  APPROVED  BY  THE  ENGINEER.  PAINT 
STRUCTURAL  STEEL  WITH  ONE  SHOP  COAT  ANO  ONE  FIELD  COAT 
OF  ZINC  RICH  BASED  PAINT  ANO  ONE  FIELD  COAT  OF  ALUMINUM 
PAINT  AS  SPECIFIED  IN  THE  STANDARD  SPECIFICATIONS.    ON  ALL 
SURFACES  NOT  IN  CONTACT  WITH  Th£  CONCRETE. 

FRANGIBLE  BOLT  BREAKAWAY  SYSTEMS  APPROVED  Br  Fhwa  ARE 
ALLOWED  TO  B£  USED  IN  PLACE  OF  THE  OESlCN  SHOWN  HERE  AS 
AN  EOUAL  OPTION  (PER  ENGINEER'S  APPROVAL). 


TABLE  OF  WEIGHTS 

NOMINAL 
PIPE  DIA. 

NOMINAL  WEIGHT 
fkg/ml 
OF  PIPE 

WEIGHT  OF  EACH 
BREAKAWAY  DEVICE 
&  STUB  POST  (Kgl 

75 

!  1.  26 

12.  Tt 

89 

13.  56 

16.  26 

102 

16.  06 

17.  11 

127 

Zi.  76 

27.  90 

152 

28.  23 

36.  99 

tlL  OatCMSOtlS  Afi£  lta.L»l€T£RS 
Immi  UKLESS  OTt^R&Se  HQTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  556.  619,  701 


DWG.  NO. 

619-12 


TUBULAR  SIGN  POST 
DETAILS 


EFFECTIVE! AUGUST  1999 


'Of  JRANSPmtAJION      \  CADD 


BASE   CONNECTION  DATA 

FUSE  PLATE  DATA 

FOUNDATION  DATA 

POST  SIZE 
mm  K  Kg/tTi 

60LT 
SIZE 

BOLT 
TOROUE 

OlhCNSIONS 

BREAKAWAY 

DEVICE 
<Kgl 

DIMENSIONS 

BOLT 
DIA. 

FUSE 
DEVICE 
IKg) 

FTC. 
DEPTH 

STUB 
LENGTH 

PIC. 

DIA. 

BAR  C 

SIZE 

STU6 

POST 
Ikgi 

A 

e 

C 

0 

E 

% 

W 

f 

G 

H 

J 

K 

L 

N 

W100  M  19 
Ml  00  X  19.  3 

M16  X  10 

SI  N-m 

Z15 

125 

16.  6 

69.  6 

27.  6 

19 

8 

9.  79 

95 

50.  8 

28.  2 

100 

57.  2 

21.4 

16.  0 

10 

MI6 

0.  73 

1.  t  m 

600 

0.  45  m 

me 

1  1.  79 

WOO  >c  2T 

320 

160 

20.  3 

101.6 

29.  2 

19 

6 

16.  76 

1  15 

63.  5 

31.5 

135 

69.  8 

32.  6 

20.  0 

13 

M20 

1.  48 

I.  T  m 

750 

0.  60  m 

"22 

20.  41 

WOO  *  36 

uao  X  63 

86  N  m 

330 

190 

19.  0 

127.  0 

31.5 

25 

B 

27.  61 

120 

63.  5 

36.  5 

150 

86.  8 

30.  6 

20.  0 

1 4 

ueo 

2.  1  1 

2.  1  m 

900 

0.  GO  m 

»29 

32.  66 

W3I0  X  15 

^  JU 

C  1  •  J 

1  £  f  .  U 

^  1  c 
J  1  •  3 

6 

35.63 

1  33 

lO.  £ 

JD.  9 

no  o 
Oil.  a 

30.  1 

99  1 

cZ.  9 

1 A 

U22 

2.  46 

2.  4  tn 

900 

0.  75  m 

««29 

40.  82 

ST5  «  e 

Ml?  X  e3 

21  N-m 

205 

75 

20.  0 

36.  0 

16. 5 

IB 

6 

4.  TO 

BO 

36.  1 

29.  9 

65 

3B.  0 

13.  5 

12.  0 

6 

MI2 

0.  29 

1.  1  m 

450 

0.45  m 

BI3 

3.  86 

SI 00  M  II 

205 

75 

20.  0 

3a.  0 

IB. 5 

16 

6 

A.  TA 

BO 

36.  1 

29.9 

65 

38.  0 

13.  5 

12.0 

6 

MI2 

0.  29 

1.  1  m 

450 

0.  45  m 

»I3 

5.  24 

SI30  X  15 

MIS  X  70 

54  N-m 

2A0 

100 

le.  * 

50.  6 

2A.  6 

19 

6 

B.  65 

SO 

36.  1 

29.9 

75 

AT.  6 

13.  7 

12,  0 

6 

Ml? 

0.  30 

1.  t  m 

450 

0.45  m 

t)l6 

6.  60 

PROCEDURE  FOR  BASE  CONNECTION  ASSEItfLf 

1.  ASSEWlE  POST  TO  STUB  WITH  BOLTS  AND  ONE 
FLAT  WASHER  BETWEEN  PLATES. 

2.  SHIM  AS  REOUIREO  TO  PLUMB  POST. 

3.  TIGHTEN  BOLTS  IN  A  SYSTEMATIC  ORDER  TO  THE 
PRESCRIBED  TOROUE    ISEE  TABLE  I. 


TYPICAL   SIGN  gLFVATlQN 


LOOSEN  EACH  BOLT  AND  RETICHTEN  TO 
PRESCRIBED  TOROUE  IN  THE  SAME  OnOER  AS 
ORIGINAL  TIGHTENING.     DO  NOT  OVERTIGHTEN. 

BURR  THREADS  AT  JUNCTION  WITH  NUT  USING  A 

CENTER  Punch  to  prevent  nut  looseninc. 


NOTE: 

ALL  BOLTS  lAlST  0E  aSTm  A  325M  anO  9E 
TIGHTENED  BY  USE  Of  A  DIRECT  TENSION 
INDICATING  DEVICE   (LOAD  INDICATING  WaShER) 
IN  ACCORDANCE  WITH  THE  MANUFACTURER'S 
SPECIFICATIONS. 


DIRECTION  OF  TRAFFIC 


2  BOLTS  WITH  HEX 

HEAD,    HEX  NUT  AND 

3  HARDENED  WASHERS 
iSEE  TABLE  FOR  BOLT 
OIA.    ANO  TORQUE  I 


SHIM  BETWEEN 
PLATES  TO 
PLUU8  POST 


TOP  OF  FOUNDATION 
STUB  POST 


FILLET 
DEPTH 
*  1.  6 
NO  CUT 


SIGN  FACE 


FRICTION  FUSE  PLATE. 
SHOP  ASSEMBLE  WITH 
SLOTS  TOWARD  BASE 

BOTTOM  Of 
SIGN  tT5 


t  SAW  CUT 

SEE  NOTE  LEFT 

FLAT  HARDENED  WASHERS 

BEVELED  WASHERS  FOR 
S75  X  8  kg/m. 
SI 00  X  II  kQ/m. 
SI30  K  15  kg/m  AND 
MlOO  X  1 9.  3  HQ/m  ONLY 

CUT  FLANGE  ANO  WEB 


f  POST 


■PLATE 
THICKNESS  =  t, 


0.  SC 


t_POST 

'  cut' 


0.  5C 


40 


15 

25 

■R  :  0.  5  BOLT 
OIA.    <■  0.  8 


40 


FRICTION  FUSE   PLATE  DETAIL 
DO  NOT  USE  ON  SINGLE  POST  SIGNS 


HOLE  DIAMETER  =  BOLT  OIA.    *  1.6 
FRICTION  FUSE  PLATE  DETAIL 


NOTES: 


FURNISH  TWO  0.  3  mm  1  THICK  AND  TWO 
0.8  mm  I  THICK  SHilfi  PER  POST.  USE 
SHIMS  FABRICATED  FROM  BRASS  SHiU  STOCK 
OR  STRIP  CONFORMING  TO  ASTM  B  36M. 

SHIM  DETAIL 


ELEVATION 


SECTION  A-A 
SIGN  POST   AND  STUB  POST  DETAIL  A' 


PLATE.  THICKNESS  -  t. 


SECTION  B-fl 


JZ 


STUB  PROJECTION 


■TOP  OF  FOUNDATION 


DIRECTION  OF  TRAFFIC 


2  BOLTS  WITH  HEX 
HEAD.    HEX   NUT  AND 

3  HARDENED  WASHERS 
ISEE  TABLE  FOR  BOLT 
OIA.    ANO  TORQUE) 


Shim  BEtwien 
plates  to 

PLUia  POST 


too  STUB 
PROJECTION 


TOP  OF  FOUNDATION 

STUB  POST 


NOTE' 

SECTIONS  SHOWN  ARE  FOR 
INSTALLATIONS  ON  RIGHT 
SHOULDER  AND  IN  CORE. 
PLATE  SLOT  BEVELS  ARE 
OPPOSITE  HAND  FROM  THAT 
SHOWN  FOR  INSIALLAIIONS 
ON  LEFT  SHOULDER. 


ELEVATION 


SECTION  C-C 

SIGN  POST   AND  STiiq  POST  DFTAII  "fl" 
USE  ONLY  WITH  SINGLE  POST  SIGNS 


PLATE  THICKNESS  =  ti 


SECTION  P-P 


JIIO  HOOPS 

6  -  C  BARS  (SEE  TABLE  I 
75  CLEARANCE 


USE  CLASS  'A*   OH  'D*  CONCRETE  WITH  A  WOOD  FLOAT 
FINISH  ON  TOP.     FORM  TOP  300  n\m  OF  FOUNDATION. 

SEE  THE  STANDARD  SPECIFICATIONS  FOR  REOUIREKCNTS 
GOVERNING  SIHUCTuHal  STEElS  ANO  THEIR  FABRICATIONS. 
TO  AVOID  OVERSIGHT.    NOTE  THESE  REQUIREMENTS  ON  THE 
SHOP  DRAWINGS. 

SUBMIT  Shop  Plans  for  approval  BEFORE  Fabrication 
IS  BEGUN. 

THE  WEIGHT  OF  STEEL  POSTS  IS  COMPUTED  BY  TAKING  IHE 
LENGTH  OF   THE  POST  TIMES  THE  NOMINAL  WEIGHT  PER 
METER  PLUS  THE  WEiChT  QF  ThE  BREAHAWAY  DEVICE.  FUSE 
DEVICE  AND  STUB  POST  AS  SHOWN  IN  THE  TABLE. 

FOR  CUtOE  SIGN  PLACEMENT  AND  DETAILS.    SEE  SIGNING 
OTl.    DWC.    ND.  619-08. 

FRANGIBLE  BOLT  BREAKAWAY  SYSTEMS  APPROVED  BY  FMWA 
ARE  ALLOWED  TO  BE  USED  IN  PLACE  OF   THE  OESiGN  SHOWN 
HERE  AS  AN  EQUAL  OPTION   iPEfl  ENGINEER'S  APPROVAL). 


STUB  POST 


ALL  OaieilSOMS  AK  lta.Lm€TEfK 
Imml  UMl£S5  arn£ftmi5£  KOTetk 


EAlCOl 

EXCEPT  AS  OTHERWISE  APPROVED  BY  THE 
ENGINEER.    PAINT  STRUCTURAL  STEEL  WITH 
ONE  SHOP  COAT  ANO  ONE  FlELO  COAT  OF 
ZINC  RICH  BASED  PAINT  AND  ONE  FIELD  COAT 
OF   ALUMINUM  PAINT.    AS   SPECIFIED    IN  THE 
STANDARD  SPECIFICATIONS.    ON  ALL  SURFACES 
NOT    IN  CONTACT  WITH  CONCRETE. 


FOUNDATION  DETAIL 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  619 


DWG.  NO. 
619-  13 


BREAKAWAY  AND  FOUNDATION 
DETAILS  FOR  MULTIPLE 
GUIDE  SIGN  SUPPORTS 


EFFECTIVE^AUCUST  1999 


'Of  mtNiPORjAJIOl      \  CAOO 


TELESCOPED  SQUARE  TUBES  SIGN 
POST   INSTALLATION  ON  SLIP  BASE 


AS  NOTED  Br  IME  STAH  SThBOL 

★ ON  The  location  and 
SPECIflCATION  SHEETS. 


TELESCOPED  FULL  LENGTH 
5&  AND  64  PEnronATED 
SOJARE  TueiNC  M 


MID  X  1.5  THReAOS/mm  n  102 
(ASTM  F  568M  CLASS  4.6) 
BOLT  AND  NUT  REOUR'EOi 


SLIP  BASE  ASSEhBLT 
®SEE  NOTE  BELOU 


Ml?  «  1.75  TMHEAOS/mtn  x  95 

lASTM  F  SeSM  CLASS  10.91 
eOLT  AND  NUT    (2  REOUIREDl 


INSERT  SLIP  BASE 
SO  mm  INTO  ANCHOR 


SINGLE  HEAVY  DUTY  76  SQUARE 
NON-PERFORATEO  BREAKAOAY 
ANCHOR   (4.e  WALL  THICKNESS, 
10. 42  KQ  EACH) 


CONCRETE    (CLASS  "A"  OR  '0') 
FOUNDATION,   0.  45  m  Dl*.   x  0. 9  m 


•  MINIMUM  OF  ?  SHIMS  REOU'REO  PER  INSTALLATION 
10  TAKE  UP  TOLERANCE  BETWEEN  SLIP  BASE  STUB 
AND  FOUNDATION  ANCHOR. 


*#  SUPPORT 

TUBE 
SIZE 

WEIGHT 

WALL 
THICKNESS 

56 

5.  13 
Kg/m 

3.4 

(10  CAGE) 

64 

5.  66 
hg/m 

3.4 

( 1 0  GAGE  ) 

NOTES! 

ALTERNATE  CRASH  TESTED  AND  APPROVED 
BREAKAWAY  DEVICES  MAY  BE  USED  AS  AN 
OPTION  WITH  PRIOR  APPROVAL  OF  THE  MOT, 
CONTACT   TRAFFIC   ENGINEERING  FDR 
INFORMATION. 

USE  CONCRETE  CLASS  "A"  OH  'D'  WITH 
WOOD  FLOAT  FINISH  ON  TOP.  FORM  TOP 
150  mm  OF  FOUNDATtOH. 


GALVANIZE   PIPE   PER  AASHTO  Mill. 


SINGLE  SQUARE  TUBE  SIGN  TO 
POST   INSTALLATION  ON  SLIP  BASE 

AS  NOTEO  BY  THE  CIRCLE  SYluBDL 

• ON  The  LOCATION  AND 
SPECIFICATION  SHEETS. 


SINGLE  SQUARE  TUBE  SIGN 
POST  INSTALLATION 

AS  NOTED  BY  THE  TRIANGLE  SYMBOL 

▲ ON  The  LOCATION  AND 
SPECIFICATION  SHEETS. 


64  PERFORATED 
SQUARE  TUBING 


MIO  X   1.5  THREADS/mTi  x  102 
(ASTM  F  56eM  CLASS  4.  GJ 
BOLT  AND  NUT   12  HEOUfiiEOl 


SLIP  BASE  ASSEMBLY 
©SEE  NOTE  BELOW 


Ml  2  X  1.T5  THREADS/mm  x  95 
(ASTM  F  568M  CLASS  10.9) 
BOLT  AND  NUT  (2  REQUIRED  1 


^-  INSERT  SLIP 


BASE 

150  mm  INTO  ANCHOR 


SINGLE  HEAVY  DUTY  T6  SQUARE 
NON-PERFORATED  BREAKAWAY 

ANCHOR  (4.6  WALL  Thickness, 

10. 42  Kg  EACHl 


CONCRETE   (CLASS  "A"  OR  "D") 
FOUNDATION.   0.  45  m  OIA,    x  0.  9  m 


51  OR  64  PERFORATED 

square  tubing  m 

Fasten  post  into  anchor  with 
MB  X  1 .  25  THREADS/oxn 
(ASTM  F  568M  class  4.61  CORNER 
BOLT,   38  mm  AflOvE  GROUND  LEVEL 
(1  1  OiA.   HOLES  1.    INSERT  BOLT 
HEAD  FROM  OPPOSITE  SIDE  OF 
EXPECTED  IMPACT.     INSERT  DRIVE 
RIVET  INTO  OPPOSITE  SIDE  FOB 
ADDITIONAL  STABILITY. 


INSERT  SIGN 
POST  450  mm 
INTO  ANCHOR 


©SEE  NOTE  BELOW 


SINGLE  HEAVY  DUTY 
64  OR  76  SQUARE 
NON-PEHFOHATED 
BREAKAWAY  ANCHOR 


CONCRETE    ICLASS  "A"  OR  'O' 1 
FOUNDATION.   0.45  m  OIA.  x  0. 9  m 


MINIMUM  OF  2  SHIMS  REQUIRED  PER  INSTALLATION 
TO  TAKE  UP  TOLERANCE  BETWEEN  SLIP  BASE  STUB 
AND  FOUNDATION  ANCHOR. 


MiNIMJM  OF  2  SHIMS  REQUIRED  PER  INSTALLATION  TQ 
TAKE  UP  TOLERANCE  BETWEEN  SUPPORT  AND  ANCHOR, 


*«  SUPPORT 

TUBE 
SIZE 

WEIGHT 

WALL 
THICKNESS 

64 

5.  66 
Kg/m 

3.4 

(10  CAGE  I 

*»  SUPPORT  AND  CORRESPONDING  ANCHOR 

SUPPORT 

ANCHOR 

TUBE 
SIZE 

WEIGHT 

WALL 
THICKNESS 

TUBE 
SIZE 

WEIGHT 

WALL 

THICKNESS 

51 

3.  60 
Kg/m 

2.  T 
(12  CACei 

64 

8.  33 
Kg  EACH 

3.4 

64 

5.  66 
Kg/m 

3,  4 
MO  GAGE  ) 

76 

10.  43 
Kg  EACH 

4.  B 

PAINT  PIPE  WITH  ONE  SHOP  COAT  AND  ONE 
FIELD   COAT   OF   ZINC  RICH  BASED  PAINT  AND 
ONE  FIELD  COAT  OF  ALUMINUM  PAINI,  AS 
SPECIFIED  IN  THE  STaI^DaRD  SPECIFICATIONS 
SECTION  710.    ON  ALL   SURFACES  NOT  IN 
CONTACT  mTM  THE  CONCRETE. 

CONFORM  STEEL  PIPE  TO  THE  REQUIREMENTS 
OF  ASTM  A  53  TYPE  E  OR  S.  GRADE  B. 


SUBMIT  SHOP  DRAWINGS  TO  BE  APPROVED  BY 
THE  MONTANA  DEPARTMENT  OF  TRANSPORTATION 
BEFORE  FABRICATION  IS  BEGUN. 

®  BASE  POINT  OF  POST  LENGTH  MEASUHEI«NT. 
TYPE  OF  POSTS  AND  FOUNDATIONS.    AS  WELL 
AS  LENGTHS  ARE  NOTED  IN  THE  SIGNING 
QUANTITIES. 


ALL  OmeHSOMS  AAf  IIILMIET£RS 
lamf  tlKLESS  OTH£/t»iS£  HOTEO. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  556.  619.  704 


DWG.  NO. 
619-  H 


SIGN  POST 
BREAKAWAY  DEVICES 


EFFECTIVE^AUCUST  1999 


fOf  TftANSPOntAfOi      \  CADD 


SIGNS  WITHOUT  BACKBRACiNG 
(SEE  PLANS  FOR  BACKBRACING  REQUIREMENTS) 


STREET  NAM£  SIGN  INSTALLATION 


ai:_i 
IT50  «  7501 


we  HEX  HEAD 
BOLT.  PLATE 
HASHER,  LOCK- 
*A5MER  and  nut 


SI  OR  64 
PERF ORATED 
SOUARE  TUBING 


750 


37.  5 


(£00  *  300) 


Ml  -4 
1600  ic  6001 


Me  HEX  MEAD  BOLT, 
PLATE  WASHER.  LOCK- 
WASHER  AND  NUT 

M6-  I 
(525  «  375 > 


MB  HEX  HEAD  90LT. 
PLATE  WASHtfi.  LOCK- 
WASHER  AND  NUT 


D-3  SIGNS  MOUNTED 
BACK   TO  BACK 
ON  POST 


SiCN  PANEL 


TELESCOPED  56 
AND  64  PERFORATED 
SQUARE  TUBING 


64  SQUARE 
SIGN  POST  - 


TUBE 


MB  HEX  HEAD  80lT. 
PLATE  WASHER.  LOCK- 
WASHER  ANO  NUT 


M  HEX  HEAD  BOLT, 
PLATE  WASHER.  LOCK- 

WASHEfl  AND  NUT 


NOTES! 

THE  COST  FOR  MOUNTING  D-3  SIGNS 
IS  A8SOHBE0  IN  OTHER  BID  ITEMS  OF 
THE  CONTRACT. 

REFER  TO  Fhwa'S  'STANDARQ  hiOMWAT 
SIGNS'  FOR  0-3  STREET  NAME  SIGN 
TYPICAL  LAYOUT. 


FRONT 


RT.  SIDE 


SIGNS  WITH  BACKBRACING 

(SEE  PLAf^S  FOR  BACKBRACING  REQUIREMENTS! 


TYPICAL  MOUNTING  OETAtLS 
(FOR  75  mm  DIA.    AND  LARGEft  PIPE  I 


ELEVATION 


253.  70 


686.  ?t 


260.  05 


11200  X  1200) 


51   -SI    X  800  V  6.  4  L 


CLIP  PLATE 


y*— Si  »  51  K  600  X  6.  4  L 


■PIPE  POST 
AS  SPECIFIED 


cm 


D^— 51  K  51  »  575  «  6.4  L 


351. 25 


ISe.  BO  II 


PIPE  POST 
AS  SPECIFIED- 


51  K  51  K  1200  K  6.  4  L  OR 
51  H  Si  K  I2TS  N  6.4  I. 

1  I 

J-l — 51   K  SI   K  675  «  f..A  L  OR 
M     51  »  51  K  750  »  6.  4  L 


51    s  51   X  1050  X  6.  4  L  OR 


 J_J         SI    ■  51   X   1  125  X  fi!  4  L 


■CLIP  PLATE  ISEE  DTL,  OwC. 
NO.   619-  12  FOR  DETAILS) 


M3-  10 
1600  K  3001 


(600  X  fiOOl 


(525  X  375) 


(600  ■  300) 


Mil  t2> 

1600  ■  6001 
(£00  H  750) 


"6-1  '2' 
1525  K  375  I 


525 


,100 


525 


25.  4  X  9.  5 
SLOT  ITYPCALI 


28.  7 


250. 00     


51  ■  51  ■ 
6. 4  ANCLES 


275 

675 

275 

PLAN  VIEW 


PIPE  POST 
CLIP  PLATE 


51  X  51  X  6. 4  L 

25.4  X 

9.  5  SLO 


I  K  b.  1  L  "7 

I!  / 


SIGN  PANELS 
25  UIN.  SPACING 


NOTES' 

VERTICAL  DIMENSIONS  SHOWN  ARE  FROM  TOP  TO  TOP 
OF  ALL  POST  CLIP  PLATES. 

PLACE  A  SUITABLE  WATERTIGHT  CAP  ON  TOP  OF  ALL 
PIPE  POSTS. 

BREAKAWAY  DEVICES  FOR  SQUARE  TUSINC  ARE  SHOWN 
ON  DTL.  OWC.   NO.   619-  14. 

CONFORM  MATERIAL    USED   IN  FABRICATION  OF  POST 

CLIPS  AND  ANCLE  BRACKETS  TO  SECTION  556  OF 
THE  STANDARD  SPEC*  ICATlONS. 

THE  LENGTH  OF  EACH  ANCLE  BRACKET  DEPENDS  ON 
THE  MOUNTING  ASSEhBLY  AND  HOLE  SPACING  OF 

EACH  SIGN,  THE  ASSE»«LIES  SHOWN  ARE  TYPICAL 
INSTALLATIONS.  ERECI  SIMILAR  ASSEMBLIES  tN  A 
LIKE  MANNER. 

REFER   TO  FHWA'  S    "SIANOAftO  HIGHWAY   SIGNS"  FOR 

STANDARD  HOLE  SPACING  IN  SICNS. 


ALL  omnsiOMS  AAf  tfctarercRS 
immi  UKLCSS  OrH£lt»S£.  HOTeO. 


DETAILED  DRAWING" 


REFERENCE 

STANDARD  SPEC. 
SECTION  556,619.  704 


owe.  NO. 
619-16 


TYPICAL   STEEL  POST 
MOUNTING  DETAILS 


EFFECTIVE' AUGUST  1999 


300 


750 


i.A  m 


T50 


2S 


350 


536. 25 


750 


2.  4  m 


GOO 


25 


275 


600 


150 


536. 25 


900 


25 


1 


<S0 


2.  <  m 


25 


425 


h—  150 


600 


T50 


536.  25 


25 


725 


388.  75 


25 


X 


800 


600 


600 


25 


600 


525 


ll 


*J  k  37.  5 
1200 


■Hi-'  12. ' 


12T5 


US£  TYPICAL  BACK  BRACING  WIIH 
600  «  750  THREE  DIGIT  ROUTE 
2. 4  m     MARKERS.     THE  LARGER  ROUTE 
MARKERS  AND  BACK  BRACINGS 
ARE   SHOm  NITH  OASHtD  LINES. 


250.  00 


386.  25 


351.  25 


NOTE! 

ALTERNATE  MOUNTING  MUST  BE 
APPROVED  BT  THE  ENGINEER. 


750 


£00 


r 


25 


600 


25 


625 


900 


975 


525 


525 


525 


450 


450 


— ^1 
12.  5*-  K 


I  125 


1200 


600 


25 


u 


587.  5 


525 


600 


25- 


25 


■25 


500 


275 


375 


150 


h-  '50 


600 


25 


J 


600 


450 


287.  50 


386.  25 


25 


£00 


450 


25 


275 


2S 


J 


386.  25 


351. 26 


525 


375 


25 


1 


500 


2.  4  m 


2.  4  m 


525 


450 


812.  S 


NOTES; 

REFER  TO  FHWA' S  MANUAL  "STANDARD  MICHWAY 
SIGNS'  FOR  STANDARD  hOlE  SPACING  IN  SIGNS. 

USE  POST  CLIPS  AS  SHOWN  IN  SIGNING  DETAILED 
DRAWING  NO.    619-12  WHEN  CANTLCVER  MOUNTING 
IS  NECESSARY, 

USE  POSTS  ONE  SIZE  LARGER  THAN  THOSE 
REQUIRED  FOR  STANDARD  MOUNTINGS. 

DIMENSIONS  FOR  POST  CLIP  SPACING  ARE  SHOWN 
TO  THE  TOP  OF  EACH  CLIP. 


750  K  750 


368.  T5       0.6  m 


BOO 


FACE  OF  CURB 


DESIRABLE 


PIPE 


1.5  m 


SIDEWALK 


1^ 


z 


FACE  OF  CURB 


R/W 


0.  £ 


MIN. 


SEE  DETAIL  D 


' FOUNDATION 


PIPE 


I.  5  m 


2.  4  m 


DESIRABLE 
SIDEWALK 


z 


SHEET  METAL  SCREW  OR 
BOLT  PLACED  THROUGH 
SIGN  INTO  PIPE  POST 
FOR  SIGN  STABILITY- 


7 


■90*  ELBOW 


V^TYP, 


DETAIL  D 
—  Face  OF  CURB 


DETAIL  C 


ALTERNATE   A  ALTERNATE  S 

USE  THE  STANOARO  TYPE  MOUNTING  BEHIND  SIDEWALKS  IF  R/W  LIMITS 
PERMIT.      If  R/W  DOES  NOT  PERMII.    IHEN  ALTERNATE  A  SHOULD  BE 
USED  BEHIND  SIDEWALKS  OR  IN  THE  SIDEWALK  NEXT  TO  A  BUiLOiNC. 
IF  CONDITIONS  ARE  SUCH  THAT  THE  SIGN  CANNOT  BE  MOUNTED  ON  THE 
BACKSIDE  OF  THE  SIDEWALK  THEN  USE  ALTERNATE  B. 


lami  UMlSSS  OTHgfmtSt  UOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  556.  619.  704 


DWC.  NO. 
619-  18 


CANTILEVER  TYPE  SIGN 
SUPPORT  DETAILS 
rOR  SIDEWALK  AREAS 


EFFECTIVE' AUGUST  1999 


lof  'HAMSPafitArgjn 


Frame  left  blank 


&0D 


SEE  RIVET 
SPACING  OTl. 
RICH!  


SICN  PACE 
900  X  I  ZOO' 


STRUCTURAL 
STEEt  POST 


ISO 


900 


ISO 


r 


100      I  50  I      7S     I  150 


69.  9  X  60.  4  K  700 
EXTRUDED  •T--SECTION 
BACKBRACE  ISEE  OTl. 
owe.   NO.   619-04  1 


RIVET  SPACING 


SEE  RIVET 
SPACING  OTL.  / 
RIGHT  ^ 


T50 


+  -, 

'T 
I 


crciz' 


SIGN  FACE 

1200  K  1500' 


STRUCTURAL 
STEEL  POST 


ISO 


600 


600 


ISO 


r-o  o  

I 

I  o  o  e 

ITS  !  50  1     75     I  ISO  I 


69.9  M  60.  4  K  eSO 
EXTRUDED  •T--SECTION 
SaCKBRaCE   ISEE  OTL. 
DWG.   NO.  619-04  1 


RIVET  SPACING 


All  omeMSCMS  ute  mtiwfTCffs 

Immi  tf*l£SS  OTh£/»hS£  KOTCa 


NOTE: 

SEE   THE  PLANS 
FOR  BACKBRACINC 
REQUIREMENTS. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC- 
SECTION  619.  704 


DWG. 

619- 


NO. 

9 


STRUCTURAL 
STEEL  POST 
SIGN  MOUNTING  DETAILS 


EFFECTIVE:  AUGUST  1999 


rUW;4M  D£P*RJi£NI  I 


UONTaNA 

\  CaDD 


LEAT 


BREAKAWAY  AND  FOOTING  DETAILS 


U8  HEX  HEAD  BOLT. 
PLATE  WASHER,  LOCH- 
WASHER  AND  NUT  


''"ONT  HT.SIDE 


NOTES: 

THE  COST  FOR  MOUNTING  0-3  SiCNS  IS  ABSORBED 
IN  OTHER  BID  ITEMS  OF  THE  CONTRACT. 

REFER  TO  FHWAS  "SIANDARD  HICHWAY  SIGNS'  FOR 
D-3  STREET  NAME  SIGN  TTPtCAL  LAYOUT. 


STREET  NAME  SIGN  INSTALLATION 


CAIN  DETAIL 


MS  HEX  HEAO  BOLT. 
PLATE  WASHER,  LOCK 
WASHER  AND  NUT 


MS  HEX  HEAO  BOLT, 
PLATE  WASHER,  LOCK 
WASHER  ANO  NUT 


US  HEX  HEAO  BOLT. 
PLATE    WASHER.  LOCK 
WASHER  ANO  NUT 


FOUNDATION 


REGULATORY  SICNS 


WARNING  SIGNS 


TYPICAL   SIGN  MOUNTINGS 
(NO  BACKBRACtNGI 


CHAMFER 


WOOD  POLE 


CAIN 


MS  HEX  MEAD  BOLT. 
PLATE  WASHER.  LOCK- 
WASHER  ANO  NUT 

WOOD  POLE 

SIGN  PANEL 


MB  PLATE  WASHER 


NOTESi 

CONFORM  All  wood  POLES  TO  THE  REOU<REhCNTS  OF  SECTION  T04 
OF  THE  STANDARD  SPECIFICATIONS. 

CAIN  ALL  POLES  ON  THE  SIGN  SIDE  THE  UINIUUM  WIDTH  SHOWN  IN  THE 
TABLE.  FOR  HALF  THE  LENGTH  OF  EACH  POLE. 

BREAKAWAY  DETAILS  ABE  STANDARD  FOR  ALL  WOOD  POLES  LISTED  IN 
THE  TABLE.  ON  SINGLE  ANO  MULTIPLE  SIGN  SUPPORTS. 

ALL  BOLTS.    NUTS  AND  WASHERS  hUST  CONSIST  OF  ALUMINUM. 
STAINLESS  STEEL  OR  CADMIUM  PLATED  STEEL  MATERIAL. 

ATTACH  A  50  mm  »   100  mm  x  300  mm  BOARD  300  mm  FROM  THE 
BOTTOM  OF  THE  POLE  TO  PREVENT  SPINNING,      ATTACH  THIS  CLEAT 
BY  DRIVING  TWO  16d  NAILS  THROUGH  THE  CLEAT  AND  INTO  THE  POLE. 
TREAT  THE  50  mm  x  100  mm  CLEAT  ACCOROnC  TO  THE  STANDARD 
SPECIF  ICATIONS. 

THE  MAXIMUM  CROSS- SECT lONAL  AREA  AT  A  POINT    100  mm  ABOVE 
GROUND  LEVEL  MAY  NOT  EXCEED  15  <B0  SQUARE  MILLIMETERS 
EXCLUSIVE  OF  DRILLED  BREAKAWAY  HOLES  FOR  UNPROTECTED  POST 
INSTALLATIONS.      THE  HOLE  OIAMETEH  MAY  BE  ENLARGED  IF 
NECESSARY  TO  INSURE  THiS  REQUIREMENT  IS  MET. 

USE  SOIL  CEMENT  FOR  THE  FOUNDATION  -  SEE  SECTION  6)9.03.3 
OF  THE  STANDARD  SPECIFICATIONS. 

FOR  Signs  REQUIRING  BACKBRACiNC,  CONSULT  DTl.  DWC.  NO. 
613-21   AND  619-22  FOR  BACKBRACING  OPTIONS  ANO  DETAILS. 


SIGN  MOUNTING  DETAIL 


rtJST  BE 

PROTECTED 
OR  OUT  OF 
CLEAR  ZONE 


POLE  SIZE 

A 

B 

C 

HOLE  DIA. 
(SEE  NOTE  Si 

E^eED^CNT 

CAIN 

75  TOP  DiA. 

0.  9  m 

70 

100  TOP  DIA. 

0-9  m 

90 

130  TOP  DiA. 

300 

100 

Si 

1,  1  m 

100 

150  TOP  DIA. 

300 

100 

64 

1.4  m 

100 

CLASS  4 

300 

100 

SI 

1.5  m 

100 

CLASS  3 

300 

100 

64 

1.7  m 

100 

CLASS  2 

ISO 

ISO 

ICO 

51 

1.  a  m 

100 

CLASS  1 

ISO 

150 

100 

64 

2.0  m 

100 

ALL  oaansKms  AAE  MAimercRS 

t^l  UKLES5  aTH£/mi5£  MCfTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  6'9.  704 


DWC.  NO. 

619-20 


TREATED  WOOD  POLE 
SIGN  MOUNTING  AND 
SUPPORT  DETAILS 


EFFECTIVE: AUGUST  1999 


^Of  'RANiPORIAJOH 


SEE  DETAIL  A 


225 -H 


T50 


^rr^    SrCN  F 


750 


225 


SIGN  FACE 
1200  X  1200 


225 


750 


ACE 

1200  X  1500- 


50  X  100  N  850 


ISO 


1200 


750 


SICN  FACE 
1200  X  1200 


' — 50  X  100  X  850 


50 -H 


750 


50  X  100  X  1275 
50  X  100  X  1050 
50  X  100  X  950 
50  X  100  X  1200 


287.  5 


REGULAIORT  SinN-i 


WARNING  Slr.r^s 


ROUTE  MARKF.B  ASSEMBI  y 


NOTE: 

SIGNS  OF  THESE  SIZES  AND  LARGER  REQUIRE 
WOOD  BACK8RACIKG. 

SMALLER  SIGNS  MAY  BEOUIRE  BACKBRACING  IF 
THE  CQNDITfONS  WAHRANT    (SEE  SIGNING  PLANSI. 
IN  THIS  CASE.    THE  CONTRACTOR  HAS  THE  OPTION 
OF  USING  WOOD  Oft  STEEL  8ACK9RACINC  (SEE 
OTl.   DWG.   NO.  619-221. 


■M8  HEX  HEAD  BOLT, 
PLATE   WASHER.  UOCK- 
,  ,  WASHER  AND  NUT 

WOOD  POLE 


WOOD  BACK8RACF    INSTALL  AT  inM<; 


M3  HEX  HEAD  BOLT. 
PLATE  WASHER.  LOCK- 
WASHER  AND  NUT 


M8  Plate  washer 


WOOD  POLE 


50  MIN. 


M8  HEX  HEAD  BOLT, 
PLATE  HASHER,  LOCK 
WASHER  AND  NUTS 


75  MIN. 


DETAIL  A 
(BaCKBRaCE 1 


SIGN  PANEL 


CAIN 


SIGN  MOUNTING  DrTAIl 


GAIN 


SEE  DTL.  OWG.  NO.  619-20 
FOR  THE  MIN.    GAIN  WIDTH 


CAIN 


12. 5  CHAMFER 


NOTES: 

CONFORM  ALL  WOOD  POLES  TO  THE  REQUIREMENTS  OF  SECTION 
704  OF  THE  STANDARD  SPECIFICATIONS. 

GAIN  ALL  POLES  ON  THE  SICN  SOJE  THE  MINIMUM  WIDTH  SHOWN 
IN  THE  TABLE  On  DTL.   OWC.  NO.   G19-20.   FOR  HALF  THE 
LENGTH  OF  EACH  POLE. 

USE  50  mm  X   100  mm  SIS  LUMBER  FOR  ALL  WOOD  BACK- 
BRACINC,    CONFORMING  TO  THE  REQUIREMENTS  OF  SECTION  TOfl 
OF  THE  STANDARD  SPECIFICATIONS. 

ALL  BOLTS.  NUTS  AND  WASHERS  WJST  CONSIST  OF  ALUMINUM. 
STAINLESS  STEEL  OR  CAOMIUW  PLATED  ST££u  MATERIAL. 

details""  BREAKAWAY  AND  SUPPORT 


GAIN  DETAII 


TOP  FNn  TREATMFNT 


All  0«F*SO#S  Afle  Mf.L^EfK 
I  mm  J  UML£SS  OTHEHti/S£  MOT  ED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION   619.  lOA 


DWG.  NO. 
619-21 


TREATED  WOOD  POLE 
SIGN  MOUNTING  DETAILS 


EFFECTIVE!  AUGUST  1999 


BACK  OF  SIGN 
1200  X  900 
MAX.  SIZE 


BACK  OF  Sign 
900  X  900 
MAX.  SIZE 


BACKBRACE 


MB  HEX  HEAD  BOLT. 
PLATE  WASHER.  LOCK- 
WASHER  AND  NUT 


POLE  AS 
SPECIF  lEO 


BACK  OF  SIGN 
750  X  900 
MAX.   SIZE  — ^ 


BACKBRACE 


MB  HEX  HEAD  BOLT. 
PLATE  WASHER.  LOCK- 
WASHER  AND  NUr  


M8  HEX  HEAD  BOLT. 
PLATE  WASHER.  LOCK- 
WASHER  AND  NUT 


POLE  AS 
SPECIFIED 


/■  BACKBRACE 
UNCLE  OF 
INSTALLATION 
VARIABLE  TO 
AVOID  LEGEND) 


•POLE  AS 
SPECIFIED 


NO  PASSINr.  PENNANTS 


WARNING  sign;; 


RECiii  AinBY  ^if:M<^ 


STEEL   BACKBRACE  INSTALLATIONS 


95.  3 


9.5  K  25.4  SLOTS  ITYP.  1 


875.  0 

437.  5 

 ^     /^^-^  OIA.  HOLE 



25.  4 


■9.  5  K  25.  4  SLOTS  (TYP.  1 


25.  4 


WO  PASSING  PENNANTS 


REGULATORY  AND  WARNING  SIGNS 


SIGN  FACE 


STEEL   BACKBRACE   DFTAII  <; 


MS  PLATE  WASHER 


M8  HEX  HEAD  BOLT. 
PLATE    WASHER.  LOCK- 
WASHER  AND  NUT 


POLE  DIA. 

A 

e 

C 

75 

54.  0 

54,  0 

95.  3 

100 

76.  2 

76.  2 

95.  3 

130 

101.  6 

108.  0 

150 

133.  4 

103.  0 

NOTES! 

USE  COMMERCIAL  OUALIIY.    MILD  STEEL.  HDT- 
OiPPEO  AFTER  FABRICATION.  GALVANIZE 
ACCORDING  TO  THE  SPECIFICATIONS  OF  AASHTO 
U  Ml. 


BACKBRACE 


Me  PLATE  WASHER 


CAIN 


-MB  HEX  HEAD  BOLT. 
PLATE  WASHER.  LOCK- 
WASHER  AND  NUT 


'-WOOD  POLE 


SIGN  MOUNTING  DETAIL 


CAIN 


SIGN  PANEL 


SEE  DTL.  0*C.  NO.  619-21  FOR  APPLICATIONS 
OF  THIS  TYPE  OF  BRACE  AND  ADDITIONAL  SIGN 
MOUNTING  REOUIREhENrs. 

SEE  DTL.  OWG.   NO.   619-20  FOR  BREAKAWAY 
AND  SUPPORT  DETAILS. 


mi  DmEHSOMS  AR£  IIV.l»ET£ftS 
tmmt  UHLESS  OTte/mSE  MOTEO. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  Gis 


DWG.  NO. 
619-22 


TREATED  WOOD  POLE 
OPTIONAL  BACKBRACE 


EFFECTIVE;  AUGUST  1999 


'.yOUTANA  0€PAPri£Nr\^UOHTAfiA 

'or  tRANSPmtAim    \  cado 


This  Frame  left  blank 


IREArED  WODO  POLE 


SIGN 
SIZE 

Dimensions 

A 

3 

C 

a 

E 

450  K  600 

6  X  SO  K  sao 

360 

225 

150 

flSO 

600  K  T50 

6  X  50  «  655 

<55 

300 

600 

600 

T50  ■  900 

6  n  50  «  735 

535 

3T5 

750 

750 

900  a  1200 

6  «  SO  >  eio 

610 

AbO 

900 

900 

ELEVATION 


WOOD  POST  MOUNTING 

MOUNT  2  CHEVRON  SIGNS  ON  EACH  POST  WITH  EACH 
PANEL  ADJUSTED  TO  APPROXIMATE  RIGHT  ANCLE  TO 
ROADWAT  CENTERLINE.      EXACT  LOCATION  ANO  ANCLE 
TO  BE  OETERMINEO  Bf  ENGINEER. 


Wi-8  CHEVRON  ALICNI-IENT  SIGNS 
MAY  BE  USED  AS  AN  ALTERNATE  OR 
AS  A  SUPPLEMENT  TO  OELWEATtON 
TO  PROVIDE  ADDITIONAL  EMPHASIS 

AND  Guidance  when  a  chance  in 

HORIZONTAL  ALIGNMENT  EXISTS  IN 
THE  ROADWAY. 


6  mm  POST  CLIP  PL. 


THREADED  OR  WELDED 
WATER  TIGHT  CAP 

51  >  5t  ■  6.4  uOUNTim;  ancle 
WITH  MB  WASHER  AT  SIGN  FACE 


STEEL  STRAP  l»l 


Ma  eOLT. 

LOCKWASHER 
AND  NUT 

WI-8  SIGN 


PIPE  SIGN  POST 


NOTES! 

INSTALL  CHEVRONS  WITH  A  MINIMJM  3.  I  m  HORIZONTAL 
CLEARANCE  AND  A   1.5  tn  VERTICAL  MOUNTING  HEIGHT. 

SPACING  EOR  DESIGN  PURPOSES  IS  DOUBLE  THE  SPACING 
SHOWN  IN  The   table  on  OTL.    owe.    NO.    619-36.  UP 


STEEL   PIPE  MOUNTING 


OF  ) 

VISIBLE  CHEVRONS  ARE  REQUIRED  THROUGH  A  CURVE. 

DETAILED  DRAWING 

FIELD 
IHE  IR 

INSPECT  THE  CHEVRONS  AT  NICHT  AND  ADJUST 
LOCATIONS    TO  ACHIEVE    ISO  m  OF  VISIBILITY. 

REFERENCE                  OWC.  NO. 
STANDARD  SPEC.                   (■  .  g 
SECTION  619 

CHEVRON  MOUNTING  DETAILS 

JU.L  omeMstjils  lAf  un-LmertRs 

lamt  UMLCSS  OTM€flKlS£  MOTtO. 

EFFECTIVE-  AUGUST  1999 

a^^^^  W^FANA  OCPAI>tl£Ht  {uONTANA\ 
^irf-*  f=# '•^  IRANSPOtrATlON      \  CAOO  \ 

SERIES  "E' 
SER'ES  "0" 


Ml  -5 

GOO  X  600 

MARGIN  :  NONE 

BORDER  !  37.5 

CORNER  RADIUS  ^  37. 5 

SLACK  LEGEND  AND  BORDER  ON 
A  RETRO-REfLECTORiZED  WHITE 
BACKGROUND. 


PANELS 

FOR  USE  ON  ROUTE  MARKER  ASSEMBLIES 


SERIES  'D- 


Ml  -5 

750  K  600 

MARGIN  :  NONE 

BORDER  =  37.5 

CORNER  RADIUS  =  37.  S 

BLACK  LEGEND  AND  BORDER  ON 
A  HETRO-REFLECTOniZEO  (KHITE 
BACK GROUND. 


53.  125 


Ml-  10 

600  X  600 

PtURCiN  -  NONE 

BORDER  ^  SEE  DESIGN  ABOVE 

CORNER  RADIUS  =  37. 5 

BLACK  LEGEND  AND  BORDER  ON 
A  RETHO-REFLECTOBIZEO  WHITE 
BACKGROUND. 


SHIELDS 
FOR  USE  ON  GUIDE  SIGNS 


SERIES  "D"  NUMERALS 


SERIES  "C-  NUtCRALS 


NOTES: 

CENTEft  ALL  NUHiCRALS  USED  ON  PANELS  AND 
SHIELDS  OPTICALLY  ABOUT  VERTICAL  CENTEHlWE. 

SEE  SIGNS  AND  SIGNING  MATERIALS  CATALOG 
FOR  COMPLETE  LISTING  OF  SIGNS  AND  SIGN  SIIES- 
OESlCNS  ARE  AVAILABLE  FROM  ThE  TRAFFIC  UNIT 
FOR  SIGNS  UNIQUE  TO  UONTANA. 


250  mm 

NUMERALS 

300  mm 

NUMERALS 

450  mm  NUhCRALS 

2  DIGIT 

3  DIGIT 

2  DIGIT 

3  DIGIT 

2  OIGIT 

3  DIGIT 

RADII 

A 

525 

525 

600 

600 

900 

900 

A 

e 

C 

0 

e 

( 

C 

H 

J 

K 

L 

R  1 

R  2 

R  J 

R  4 

8 

600 

'50 

600 

750 

900 

1  125 

•  1    200  mm 

NUMERALS 

650 

TOO 

462.  S 

65. 625 

75 

7.8125 

50 

137.5 

275 

425 

56.  25 

BOO 

43.  75 

15. 625 

7.  8125 

J 

150 

150 

162.  5 

162.  5 

23T.  5 

237.5 

250  mm 

NUMERALS 

800 

S50 

562.  S 

81.  25 

90.  625 

9.  375 

62-  5 

168. 75 

343-  75 

512.  5 

50 

962.  5 

50 

16.  75 

9.  375 

R 

37.  5 

37.  5 

50 

50 

62.  5 

62.  S 

1    300  mm 

NUMERALS 

1000 

1050 

700 

too 

112.  5 

12.5 

75 

210.  9375 

425 

G25 

71.  875 

1200 

62.5 

25 

12.5 

Imm)  UML£S5  (!Th£H&ISC  »0TCCL 


BLACK  LEGEND  ON  A  flETRO*R£FLECTORIZEO 
WHITE  BACKCROUNO  WITH  NO  BOfiOER. 

BLACK  LEGEND  ON  A  RE TRO-REFLEC TORIZED  WHITE  BACKGROUND. 

DETAILED  DRAWING 

«  USE  WITH  STANDARD  GOO  mm  U.  S.  SHIELD. 
mm  USE  WITH  STANDARD  750  AND  900  mm  U.S.  ShiElO. 
•M  USE  WITH  STANDARD  1050  mm  U.S.   SHIELD  AND  ALL  INDEPENDENT  USE. 

REFERENCE                 DWG.  NO. 

STANOARO  SPEC.                     c  i  q  ■?(; 
SECTION  619  ^'^ 

SPECIAL  DESIGN 
ROUTE  MARKER 
PANELS  AND  SHIELDS 

Ef'"t:riVE^AUCUST  1999 

jggM^M  ttJUtm*  tiftH'tf^' {VOUT  AHA 
^  ^f-§Of  'RAflSP0RTA!ON      \  CADO 

MAJOR 
SIGN 
PANEL 


1 


ALUMINUM  SHEET  MOUNTING 


-OtGSED— - 


OPBW 


zoo  mm  UPPER  CASE 
SERIES  MODIFIED 


HINCE 


200  mm  UPPER  CASE 
SERIES  'E"  MODIFIED 


14??.  A 


S     B      B  B 

— Slot  for  m*sp  keeper  

 S  2  8  a  1  fl     ft     fl     11  fl 

e    ft     B     fl  J 

-T— B  B  B 

c 

30^.  B 

— i  i  9  S  fi  &  B  fi  ft  ft 

 HASP  KEEPER  (TYP.  1  ^..^^ 

eiz.  e 

■    ft  g — ^ 

a 

304.  B 

IS2.  A 

—  t  HINGE 

127.  0 


HINGE  DETAIL 
EXAMPLE 

IlfiSO  K  1200  08-2A  WEiCH  STATION  SIGN  SHOWN) 


■HASP  KEEPER 


DRIVE  RIVET 


2.S  ALUMINUM  SICN  PANEL 


CONTINUOUS  HINGE 


PULL  THRU  RIVET 


DRIVE  RIVE 


S  mm  ALUMINUM  SHIM 


3.  2  ALUMINUM  SHT. 
INC.    SIGN  PANEL 


NOTES' 

SEE  SIGNS  AND  SIGNING  MATERIALS  CATALOG  FOR  COWlETE  LiSTiNC  OF  SIGNS 
AND  SIGN  SIZES.     DESIGNS  *RE  AVAILABLE  FROM  THE  IHAFFtC  UNIT  FOR  SIGNS 
UNIOUE  TO  MONTANA. 

THE  SIGN  PANEL  CONSISTS  Of   19  mm  HIGH  DENSITY  PLYWOOD  OR  3  2  mm 
ALUMINUM  SHEET   INCREMENT  AS  SPECIFIED  ON  ThE  PLANS.      THE  HINGED  PANEL 
CDNStSTS  OF   2,5  mm  SHEET  AIJMINUM. 

PAINT  ALL  HARDWARE  VISIBLE  ON  THE  SIGN  FACE  OR  COVER  WITM  RETRO- 
REFLECTIVE  ShEETinC,    THE  SAME  COLOR  AS  Th£  SIGN. 

SUBMIT  SHOP  DRAWINGS  FOR  APPROVAL  PRIOR  TO  FABRICATION. 

SUPPLE«NTAL  SIGN  PANEL  BELOW  MAJOR  SIGN  PANEL  MUST  HAVE  RETRO- 
REFLECTORIZEO  LEGEND  AND  BACKGROUND  MATCHING  COLORS  OF  majOR  PANEL. 


THE  MINIMUM  MOUNTKG  HEIGHT  TQ  THE  BOTTOM  OF  THE  SECONDARY  PANEL  IS 
I.  S  ffl. 


PLYWOOD  MOUNTING 


MACHINE  SCREW 


MACHINE  BDLT 


PLYWOOD  Sign  PANEL 


DETAILED  DRAWING 

REFERENCE                 DWG.  NO. 

STANDARD  SPEC.                     c.q  -in 
SECTION  6i9,  70^                    "  ^ 

immi  VKLESS  OTM£ftmiSC  MOTEO. 

SIGN  HINCE 
DETAILS 

EFFECnvEiAuGuST  1999 

l^^^lf^  UUNliM  UiPIR'fsrUlOHTAMA 
-^^Jg^^Qf  IRMSPOtJAllON      \  C»DD 

D)0- I  AND 


EOCE  OF 

SHOULOEfi  — 

t—  PAVED 

/  TRAVELED 

/  WAT 

■r 

-EDGE  OF 
SIGN  PANEL 

■  PANEL  IS  J 


STEEL 
U-POST 


DIO-g   AND  niO^S 


DIMENSION 

INTERSTATE 

NON- WTEBSTATE 

M 

1.  ?  m 

\.2  m 

1 .  e  m 

0. 6  m  TO  1.  e  m  « 

0 

0.  6  m  MIN. 

0.  6  m  MIN. 

DlO-3  AND  DIO-& 


-  WASHER 


■  WASHER 


SINGLE  PANFI  DOUBl  F  P*^^F| 

TYPICAI    PANFI  t^n^lMTir^r: 


TYPICAL  PLACEMFNT 


PANEL   DIMENSION  INFORMATinN 


INTERSTATE 

DIMENSION 

010-4 

(1  OICIT) 

DIO-5 
12  DIGIT) 

010-6 
13  DiCiT) 

A 

300 

300 

300 

B 

600 

900 

1200 

C 

12.  S 

12.  S 

12.  S 

0 

67.  S 

75 

75 

E 

100  SERIES  "C" 

100  SERIES  "C" 

100  SERIES  "C" 

F 

75 

75 

75 

C  • 

250  SERIES  "C" 

250  SERIES  "C 

2S0  SERIES  -C' 

H 

 ~  

75 

62.  5 

J 

1  ts 

1  IS 

115 

K 

120 

120 

120 

P 

50 

50 

50 

0 

325 

300 

R 

325 

NON- INTERSTATE 

OnXENSION 

DIO-  1 
II  DIGIT) 

DIO-2 
(2  OICIT) 

010-3 
(3  DIGIT) 

A 

250 

2S0 

250 

B 

flSO 

675 

900 

C 

(2.  5 

12.  5 

12.  5 

0 

50 

50 

50 

E 

100  SERIES  *6" 

100  SERIES  °B" 

100  SERIES  'B' 

F 

50 

50 

50 

C  • 

150  SERIES  "C 

ISO  SERIES  "C" 

150  SERIES  "C- 

H 

75 

75 

J 

90 

90 

90 

K 

95 

95 

95 

P 

37.  5 

37.  5 

37.  5 

0 

250 

250 

R 

225 

•  OPTICALLY  CENTER  DIGITS  ON  VERTICAL  t  OF  PANEL. 


I  PQOl  [primary 

[  SgQl  I  SECONDARY 
I    10  I  5  I  INTERSTATE 


6.  25 


ROUTE    IDENTIFICATION  STirKfR^; 

ON  NEW  SIGNING  PROJECTS.   FURNISH  ANO  PLACE  ROUTE  NUMBER 
IDENTIFICATION  STICKERS  UPON  BACKS  OF  ALL  SIGNS  BEFORE 
FINAL  ACCEPTANCE  OF  THE  PROJECT. 

^i^^Tu^c  I'iLrV""  DISPLAYING  THE  FEDERAL  AID  ROUTE  NUMBER 
^^3.'-°'^"  "-^^  ""NER  OF  THE  REFERENCE  POST  SIGN. 
NEAREST  THE  EOCE  OF  THE  ROADWAY. 


NOTES: 

2^^/^"^'!'^.  CONSIST  OF  A  RETRO-HEFLECTORIZED 

ScROOND  *  "ETRO-REFLECTOHIZEO  CREEN 

MOUNT  ALL  REFERENCE  POSTS  ON  STEEL  U-POSTS  IMIN 

S^^t'.u.I"'!^^'^^  MOUNTED  ON  A  STEEL 

U-POST    IMIN.    fl.  5  Kg/mt  AS  NOTED  IN  IHE  SIGNING  PLANS. 

USE  GALVANIZED  OR  CADMIUM  PLATED  Me  BOLT     NUT  AND 
WASHER.    ANO  JAM  THREADS  AFTER  TIGHTENING       USE  6  mm  O.A 
ALUMINUM  OR  CADMIUM  PLATED  BOLT  RIVETS  OR  PAINT  RIVET 
HEADS  WITH  BRILLIANT  GREEN  SIGN  ENAMEL. 

BEErPRO^^Sfr^L«ED.°''  *  "^^^ 


f«Bi  UWCSS  OTHE/miSE  HOT  CD. 


 DETAILED  DRAWING 

REFERENCE  DWG.  NO. 

STANDARD  SPEC. 

SECTION    619  GI9-32 


REFERENCE  POST  DETAILS 


EFFECTIVE:  AUGUST  1999 


'Of  TRAHSPORTATlOfi      \  QADD 


DESIGN  A  USAGE: 

USE  FOR  CONTINUOUS 
DEL  INEATION  and  RT, 
SHOULDER  OF  ALL 
ROUTES. 

DESIGN  H  USACF: 

USE  ON  LT.  SHOULDER 
OF   tNTERSTATE  ROUTES. 


DESIGN  R  li^AGp: 

USE  ON  LT.  SHOULDER 
OF   INTERSTATE  RA«PS. 

DESIGN  G  ilSAGF; 

USE  ON  RT.  SHOULDER 
OF   INTERSTATE  RAMPS. 

DESIGN  J  LJSAGF: 

USE  FOR  TRUCK  ESCAPE 
RAMPS  ONLY. 


DESIGN  C  USAGF: 

USE  FOR  CURVES  WITH 
BaOH  1  to  m  or  less. 
BOTH  OUTSIDE  ANO 
INSIDE  OF  CURVE. 


100 


1—25  TYPICAL 


60* 

(SHOP  BEND) 


DESIGN  A  IWHITEI 
DESIGN  H  (YELLOW) 


DESIGN  B  (YELLOW) 
DESIGN  G  (WHITE) 
DESIGN  J  (RED) 


DESIGN  C  (WHITE  1 


DESIGN  D  USACF: 

NON- INTERSTATE  ROUTES' 
USE  AT  APPROACHES  WITH 
STOP  OR  YIELD  SIGNS. 
INTERSTATE  ROUTES: 
USE  FOR  RAMP  TERMINATION 
AT  CROSS  ROAD, 


DESIGN  F  IISAGF: 

SPECIAL  USE  ONLY. 
FORMERLY  USED  AT  GORES 
AND  ISLAND  NOSES. 


DESIGN  F  USACF: 

use  FOR  CURVES  WITH 

RADII  GREATER  THAN  170  m; 

^50  m  TO  23 !   m  RADIUS: 

OUTSIDE  ONLY. 

230  m  TO  171   II)  RAOIUSi 

OUTSIDE  AND  INSIDE  OF 

CURVE. 


100 


ISO 


300 


DESIGN  D  (YELLOW) 


DESIGN  E  (YELLOW) 


DESIGN  F  (WHITE  I 


DELINEATOR  LEGEND 

DESIGN  "A- 

—1 

DESIGN  "fl" 

— il 

DESIGN  'C" 

*— f 

DESIGN  'D" 

iM' 

DESIGN  ■£■■ 

H'li 

DESIGN  "F" 

H 

DESIGN  -C" 

— < 

DESIGN  'H- 

DESIGN  "J" 

 K 

NOTE: 

SOME  TYPICAL  uses  ARE  SHOWN 
FOR  EACH  DESIGN.     REFER  TO  THE 
UUTCO  FOR  SPECIFIC  GUIDANCE. 


M.L  DmensoHS  are  milm^ers 

fam>  UKLeSS  <JTHEfmtS£  MOTED. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  619 


DWG.  NO. 

619-34 


DELINEATOR  DETAILS 


EFFECTIVE:  AUGUST  1999 


}iX)NTANA  D£PtPll£N!  [uONTANA 
'(¥'  IRAHSPOfHAim       \  CADD 


Frame  left  blank 


SEE  TABLE  BELOIK  FOR  SPACING  VALUES 


HORIZONTAL   CURVE   SPACING  TABLE 

RADIUS,  m 

SPACING  ON 
CURVE,  m 

SPACING  ON  aOIH  APPROACH  TANGENTS,  m 

A 

8 

C 

0 

E 

1750  &  UP 

90 

120 

'20 

120 

120 

900  -  I7«9 

65 

120 

120 

120 

120 

600  -  B99 

50 

95 

120 

120 

120 

450  -  599 

10 

7S 

120 

120 

120 

300  -  AA% 

35 

65 

100 

120 

120 

200  -  ?99 

25 

55 

80 

120 

120 

150  -  199 

20 

05 

70 

90 

120 

100  -  109 

20 

35 

55 

90 

120 

0  -  99 

15 

25 

ao 

80 

120 

NOTESJ 

FURNISH  RETRO-REfLECTIVE  SHEETlNC  ACCORDING  TO  THE 
STANDARD  SPECIFICATIONS  FOR  RETRO-REf L ECTIVE  SHEETING 
B  (HIGH  INTENSITY  J.     POSITION  DELINEATOR  EaCES 
PEfiPENOlCULAR  TO  TANGENT  TO  CENTEHLINE  OF  CURVE  AS 
SHOWN  IN  FIGURE  6. 

MOUNT  DELINEATORS  ON  METAL  U-POSTS   (MIN.    I.T  kg/m) 
WITH  5  mm  OlA.    CADMIUM  PLATED  BOLTlSI.      DRILL  OR  PUNCH 
A  MIMIMJM  OF   TWELVE  9.5  mm  MAXIMUM  DIAMETER  HOLES  ON 
25  mm  CENTEFIS  FROM  THE  TOP  OF  THE  POST.     5.0  mm 
SQUARE  HOLES  MAT  BE  USED.      IF  SQUARE  HOLES  ARE  USED. 
USE  A  LARGE  HEaOEO  BOLT  OR  AN  APPROPRIATE  WAShER 
JAM  THREADS  AFTER  TIGHTENING  THE  NUT  TO  PREVENT 
REMOVAL. 

PLACE  DELINEATORS  AT  A  CONSTANT  CLEARANCE  DISTANCE 
FROM  THE  EDGE  OF  THE  PAVEMENT  EXCEPT  WHERE  GUARDRAIL 
OR  OTHER  OBSTRUCTIONS  INTERFERE.      ALIGN  THE 
DELINEATORS  WITH  The  inSiDE  EDGE  OF  THE  OBSTRUCTION 
CLEARANCE  FOR  DELINEATORS  IS  1.8  m  ON  INTERSTATE 
HIGHWATS,    0.6  m    TO    1,8  m  OM  PRIMARY   AND  SECONDARY 
HIGHWAYS  Oft  AS  DETERMINED  BY  THE  ENGINEER.  THE 
STANDARD  MOUNTING  HEIGHT  IS   1 .  2  m  TO  THE  TOP  OF  THE 
POST.      SUPPLY  POST  LENGTHS  TO  MAINTAIN  THE  PROPER 
MOUNTING  HEIGHT  AND  A  MINIMUM  OF  0.  05  fn  EMBEDMENT. 


SPACE  DELINEATORS  ACCORDING  TO  THE  DISTANCES  FOUND 
IN  THE   TABLE  ABOVE  OR  AS  SPECIFIEO  IN  THE  PLANS.  IN 
FIGURE  A,    IF   -f-    IS  GREATER  THAN  6  m  AOO  ONE  REGULAR 
DELINEATOR  IN  AT  "A"   SPACING.      UNDER  NORMAL  SPACING 
SHOULD  A  DELINEATOR  FALL  WtTHW  A  CROSSROAD  OR 
APPROACH,    IT  MAY  BE  MOVED  IN  EITHER  DIRECTION  A 
DISTANCE  NOT  TO  EXCEED  ONE  QUARTER  OF  THE  NORMAL 
SPACING.      ELIMINATE  DELINEATORS  STILL  FALLING  IN  SUCH 
AREAS. 

ALL  DELINEATOR  REFLECTORS  HAVE  18.75  mm  CORNER  RAOM 
EXCEPT  DESIGN  'E*. 

MOUNT  THE  DELINEATOR  REFLECTOR  25  mm  BELOW  THE  TOP 
OF  THE  HCTAL  U-POST. 

WHEN  THE  ROADWAY  AD T  IS  LESS  THAN  900.  DELINEATE  ALL 
CURVES  WITH  05O  METER  RADNOR  LESS. 

CONTINUOUSLY  DELINEATE  ROADWAYS  WHEN  THE  AOI  IS  900 
AND  GREATER.  OR  8Y  ENGINEERING  JUDGEfcCNT. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECIION   619.  700 


DWG.  NO. 

619-36 


DELINEATOR  PLACEMENT 
DETAILS 


EFFECTIVE;  AUGUST  1999 


^^^^gg UONJAN*  DEPART t£NI  \  uQHTANA 
^fc^^^^yy  IR*NSPORJATION      \  CAOO 


TYPE 

X3-2 


TYPE  2 

X3-3 


150 


26?.  5 


300 


■  MB  CADMIUM  PLATED 
HEX  HEAD  BOLT,  WASHER. 
LOCKWASHEfl  AND  NUT 


SIGN  PANEL 


YELLOW  BACKGROUND 
(NON-REFLECTIVE) 


STEEL  U-POST 


900 


NOTEj 

IVi.  1.?^''^^^  MARKERS  HAVE  YELLOW  REFLECTORS  ON  A  YELLOW 
OR  BLACK  BACKCROUNO  OH  AN  ALL  YELLOW  RETRO-REFLECTORIZEO 
PANEL  OF  THE  SAME  SIZE.     IF  USED  AS  END  OF  ROAD  MARKERS, 
TYPE    1  MARKERS  ARE  RETRO-REFLECTORIZEO  RED  OR  HAVE  REO 
REFLECTORS  ON  a  RED  OR  BLACK  BACKGROUND. 


ALTERNATE  DESIGN  FOR  TYPE 
2  OBJECT  MARKERS  IS  A 
YELLOW  RETRO- REFLECTORIZED 
PANEL  OF  THE  SAME  SIZE. 


3-75  OiA.    YELLOW  REFLECTORS 


STEEL  U-POST.    2.  )   m   in  LENGTH 
(MIN.  OF   1.7  kg/m}  WITH  A  MINIMUM 
OF  SIXTEEN  9.5  mm  MAX,    DIA.  HOLES 
DRILLED  OR  PUNCHED  ON  25  mm  CENTERS 
FROM  THE  TOP  OF   THE  POST  PRIOR  TO 
GALVANIZING 


TWO  X3-3  PANELS  MOUNTED  BACK 
TO  BACK  ON  STEEL  U-POST 


EDGE  OF  SHOULDER 
EDGE  OF  PAVEMENT 
EDGE  OF  SHOULDER 


TWO  X3-3  PANELS  MOUNTED  BACK 
TO  BACK  ON  STEEL  U-POST 


X3-?  (OPTIONAL! 


TYPE  3 
OM-3 
(0M-3L  SHOWN) 


300 


■M8  CADMIUM  PLATED 
HEX  HEAD  BOLT.  WASHER. 
LOCKWASHER  and  NUT 


SIGN  PANEL 


STEEL  U-POST 


STEEL  U-PDST.    3.  1  m  IN  LENGTH 
(MIN.    OF  3  KQ/m)  WITH  A  MINIMUM 
OF  FORTY- TWO  9.5  mm  MAX.  DiA. 
HOLES  ORILLEO  OR  PUNCHED  DN  25  mm 
CENTERS  FROM  THE  TOP  OF  THE  POST 
PRIOR  TO  GALVANIZING 


CC 


I.  2  m 


0.  S  m  UIN. 


•  PLACE  POST  AND  PANEL  SO  THAT 
PANEL  EDGE  IS  FLUSH  WITH  FACE 
OF  OBJECT  NEAREST  TRAVELED  WAY. 

»•  WHEN  MOUNTED  2.  t  m  OR  MORE 
FROM  CURB  OR  SHOULDER.  ThE 
MOUNTING  HEIGHT  IS  MEASURED  FROM 
THE  GROUND  LINE  INSTEAD  OF  THE 
EDGE  OF  PAVEMENT, 


TYPICAL    USE   AND  Pi  AfFMPNT 
PLACEMENT  OF  X3-2  IS  USED  ONLY 
AS  OPTIONAL   TO  ENHANCE  TARGET 
VALUE  WHEN  NEEDED. 


0.  6  m  EMBEDMENT 


TYPICAL    USE    AND   PL  ACFM^NT 


PLACE  POST  AND  PANEL (SI  SO 
THAT  PANEL  (S)  ARE  DIRECTLY 
ADJACENT  TO  INNER-MOST  EDGE  OF 
OBJECT  NEAREST  TRAVELED  WAY. 


TYPICAL    USE  AND  PLACEMENT 


AIL  DWirSKMrS  Aflf  Mi«ETfflS 
imml  (/MUSS  OTt^/tmiSE  MOTED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  619 


DWG.  NO. 
619-38 


OBJECT  MARKER  DESIGN  AND 
PLACEMENT  DETAILS  FOR  OBSTRUCTIONS 
ADJACENT  TO  OR  WITHIN  HIGHWAYS 


Er-"£C'iv[=AUCUST  1999 


JUON'AN*  OCPARlltHt\UOHTkHA 
'Of  'flANSPOfiTAION      \  CADD 


Frame  left  blank 


ANCHOR  BARa  iroR 
PERMANENT  ANCHORING 
OF  FLEXIBILE  DRIVEABLE 
DELINEATORS  IN  LOOSE, 
SAN01'  OR  MARSHY  SOIL  I 


95- 


1.2  m 
UIN. 


RETRO- REFLECTIVE  SHEETING 


COMPOSITE  SUPPORT  ROD  (OPTIONAL) 
-T5  OiA«TER 


RETRO- REFLECTIVE  SHEETING 


CONCRETE  OR  ASPHALT 


DETAILS  ARE  REPRESENTATIVE  ONLT, 
ACTUAL  DESIGN  USEO/SPECIF lEO  MAY 
VARY    (SEE   PLANS  1. 


FLEXIBLE  ORIVEABLE 
DELINEATORS 


FLEXIBLE  SURFACE-MOUNTED 
DELINEATORS 


tiOTESi 

USE  FLEXIBLE  DELINEATORS  SIMILAR  TO  THE  DESIGN 
AND  SPECIFICATIONS  SHOWN  ON  THIS  SHEET  OR  IN 
THE  SIGNING  PLANS  OF   THE  CONTRACT. 

WDUNI  OR  EMBED  FLEHBLE  DELINEATORS  TO  THE 
MANUFACTURER'S  SPECIFICATIONS. 

RETRO-REFLECTORIZE  FLEXIBLE  DELINEATORS.  IF 
REQUIRED  IN  PLAN  SPECIFICATIONS.   BY  THE  ADDITION 
OF  DELINEATOR  CRYSTALS.    EITHER  37.5  mm  x  ITS 
mm  OR  75  mm  DIAMETER,    OR  Br  ADDING  TWO  75  mm 
MINIMUM  WIDTH  BANDS  OF  RETRO- REFLECT IVE  SHEETING 
TYPE  HL   360*  AROUND  THE  TOP  OF  THE  DELINEATOR. 
USE  THE  COLOR  OF  THE  OELINEaTOR  CRYSTALS  OR 
RETRO-REFLECTORIZED  MATERIAL  AS  SHOWN  IN  THE 
SIGNING  PLANS  OF  THE  CONTRACT  OR  THE  WJTCD. 

THE  EXACT  LOCATION  AND  PL*CEI*NT  OF  THE 
FLEXIBLE  DELINEATORS  ARE  SHOWN  IN  IHE  SIGNING 
PLANS. 


■CURB  FACE  OR 
EDGE  or  PAMT 


DEL  INEATOR 


RAISED  OR 
PAINTED  MEDIAN 


-0.  6  (n  UIN.   TO  2.  1  m  MAX. 
11.5  m  STO.  )  FROM  NOSE 
OF  RAISED  on  PAINTED 
ICDIAN  lUNLESS  SPEClFCO 
OTHERWISE  I 


TYPICAL  USE  AND  PLACEMENT 


ALL  Om£KSOMS  A/If  VAtatfTfAS 
tmmt  UMLESS  OTMf*W/S£  MOTeO. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECT  ION  619 


DWG,  NO. 
619-40 


FLEXIBLE  DELINEATORS 


EFFECTIVE:  AUGUST  1999 


'.UONJANA  D£P»/>II£IVT  \  UOHT AHA 
'Of  JRANSPORttTIQN      \  CADD 


Bl  BARRICADE 


B(l)-L  SHOWN 


1  1 
1  1 
1  1 

0.  6  m 

1  1 
1  1 
1  1 

1  1 

1-. 

_LI 

RIGHT 

VARIES 


FRONT  VIEW 


S'DE  VIEW 


BARRICADE  DETAILS 


BIN  BARRICADE 

B(lll)-L   &  R  SHOWN 


L  =    1220  MINIMUM 


50  K  200 


RiCHT 

EaflN3-ltl£»  SIDE  VIEW 


BARRICADE   DFTAll  S 


LARGE  ARROW 
SIGN 


750  225 


BACK  BRACING 


912.5 


SIGN  PANEL 


62.5 


LEFT 
SIDE  VIEW 


SIGN  MOUNTING  DETAILS 


NOTES! 

CONSTRUCT  ALL  BARRICADES  OF  COMCRCIAL  GRADE  S4S 
LUMBER.     USE  M10  GALVANIZED  CARRIAGE  OR  CADMIUM 
PLATED  BOLTS,    WASHERS  AND  NUIS  fOH  ALL  CONNECTIONS. 

PAINT  ALL  BAHRICAOES  WITH  TWO  COATS  Of  WHITE  PAINT 
IN  ACCORDANCE  WITH  SECTION  TtO  OF  THE  STANDARD 
SPECIF  ICATIONS. 

ALL  BARRICADES  HAVE  ALTERNATING  RETflO-REFLECTiVE  RED 
AND  WHITE  STRIPES,    ISO  mm  IN  WIDTH  AT  AN  ANCLE  OF  45' 
TO  THE  VERTICAL.   SlAnTiNC  DOWNWARD  TOWARD  THE  SIDE  OR 
SIDES  ON  WHICH  TRAFFIC  IS  TO  FLOW.      NOMINAL  DIMENSIONS 
OF  ROLL  MATERIAL  FOR  STRIPES  IS  ACCEPTABLE. 

BARRICADES  DESIGNATED  "L"  ARE  PLACED  ON  THE  LEFT  SIDE 
OF  APPROACHING  TRAFFIC.  BARRICADES  DESIGNATED  "R"  ARE 
PLACED  ON  THE  RIGHT  SIDE  OF  APPROACHING  IRAFFIC. 

RETRO-REFLECTOBIZE  ALL  BARRICADES  WITH  THE  SHEETING 
MOUNTED  ON  A  SHEET  ALUMINUM  BACKING  AT  LEAST  0.  S  mm 
THICK.      USE   ALUMINUM  ALLOT  e0ei-T6  OR  AA5052-H}e 

CONFORMING  TO  ASTm  DESIGNATION  B  209M.   SECURE  RETHO- 
REFLECIivE  ALUMINUM  ShEETinG  W(Th  ALUMINUM  NAILS. 

DETERMINE  THE  POST  LENGTHS  IN  THE  fiELD.  COMPLTINC 
WITH  THE  MOUNTING  HEIGHTS  AND  FOUNDATION  DEPTHS  LISTED 
ON  THIS  SHEET. 


LARGE  ARROW 
SIGN  v.. 


50 


25 


750 


225 


BACKBRACING 


SIGN  PANEL 


450 


75 


Bfi2.S 


100 
25 


50  »  100  BaCkSRACINC. 


I  I 
I  I 
I  I 
I  I 

L  J 


G2.  5 


I 


VIEW 


I  I 

I  I 

I  I 

I  I 

L  J 

LEFT 
SIDE  VIEW 


immi  VMLCSS  OTMe/miSE  «OTCa 


SIGN  MOUNTING  Q£TAILS 


DETAILED 

DRAWING 

REFERENCE 
STANDARD  SPEC. 
SECTION  619 

owe. 

619- 

NO. 

PERMANENT 

BARRICADE 

DESIGN 

DETAILS 

EFFECTIVE: AUGUST 

1999 

MMJHttN*  0{P*l>ll£Hir  \  U0HTU4A 
^  Of  IRAHSf^TAJON      \  CADD 


This  Frame  left  blank 


Frame  left  blank 


NOTE  Si 

ADJUST  MANHOLES  UPWARD  WITH  ADJUSTING  RINGS  UNDER  FRAbC. 

ADJUST  MANHOLES  DOWNWARD  BY  REMDVINC  CONE  AND  BARREL 
SECTIONS  AS  NECESSARY  AND  REPLACING  WITH  SECTIONS  or 
LENGTH  REQUIRED  TO  MATCH  GRADE. 

SLOPE  MANHOLE  FRAME  AS  REQUIRED  TO  MATCH  SLOPE  OF  STREET. 

MAKE  FINAL   MANHOLE  ADJUSTMENTS  BEFORE  PAVING. 


MANHOLE  ADJUSTMENT  DETAIL 


300 


TOP  OF  NEW  PAVEliCNT 


COi^ACTEO  BASE 
AND  SUBGRAOE 


NOTESt 

ADJUST  WATER  VALVES  UPWARD  OR  DOWNWARD  AS  REQUIRED. 
MAKE  FINAL  ADJUSTICMT  BEFORE  PAVING. 


AIL  omensons  ak  uiimereRs 

tmti  U»L£SS  OTH£/miS£  MOTeO. 


VALVE   BOX  ADJUSTMENT  DETAIL 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  604.621 


DWG.  NO. 
621-00 


MANHOLE  AND 
VALVE  BOX 
ADJUSTMENT  DETAILS 


EFFECTIVE:  AUGUST  1999 


'.yONTAH*  0£P»l»Jt£NT\UONlMt. 

'OF  rPANSPORrAiiON    \  caod 


Frame  left  blank 


wrOTH 
<t  10  tl 


PLAN 


PROFILE  GRADE 


PROFILE 


MEDIAN  WIDTHS    IQ.B  m   TO  22.8  m 
LOCATE  AND  CONSTflUCT  TURNOUTS  ABOVE   IN  CONJUNCTION  WIIH  DITCH 
BLOCKS  IF  AT  ALL  POSSIBLE.     PROVIDE  DRAINAGE  WHEN  NECESSARY. 


STANDARD  U-TURN  FOR  NARROW  MFr)IA|^'; 


NOTES; 

NARROW  MEDIANS.    MEOtAN  WIDTHS  GREATER  THAN  22.8  m. 
AND  INDEPENDENT  ROAOmAYS  REQUIRE  SPECIAL  DESIGN. 

GRADES:      UNIFORM  BETWEEN  INSIDE  SHOULDERS  OF  MAIN 
TRAVELED  WAY  EXCEPT  FOR  SPECIAL  DESIGN. 
SURFACING:      SEE  PLANS  FOR  OUANIITiES. 

DRAINAGE:     USE  450  mm  OR  600  mm  CULVERTS  IF  REQUIRED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION 


owe.  NO. 

900- 00 


U-  TURN  MEDIAN  OPENINGS 

ON  CONTROLLED 
 ACCFS^  HIGHWAYS 


EFFECTivE^uGUST  iggg 


'  iCNJANA  OEPARII£IVJ  \uQHT  Mk 
^Or  TRANSPORT  Aim      \  CADO 


MIO  X  19  HEX 
BOLT.    2  WASHERS, 
I  LOCKWASHER. 
I  NUT  


MIO  X  114  HEX 
BOLT.  2  WASHERS. 
I  L0CKWASHEF4. 
1  NUT  


^Z  =  =  = 


A  OJA.  ("81  K  19 
SLOTTED  HOUND  HEAD 
BOLT  (STOVE  BOLT  1, 
2  WASHERS, 
1  LOCKWASHEfl. 
I  NUT 


PLATFORM 
BRACKET 


102  X  102 
mOODEN  POST 


SINGLE  MAILBOX  ASSEMBLY  * 


NOTES: 

GALVANIZE  ALL  MATERIALS  PER  AASHTO  Mill. 

LOCATIONS  BEFORE  INSTALLATION  FOR  PROPER  HEIGHT  AND 

SnVr*'!';^  I"^  ROADWAY.      ONCE  STAKED.    NOTIFY  THE  ENGINEER  AND  THE 

ENGINEER  AND  PDSTWASTER/MailCARRIER  ARE  ALLOWEO  48 

^.Pc",''.^?.,^"'"  STAKED  LOCATIONS  PR|5r  TO  F  INAL 

INa  I  ALL  AT  ION» 

■  OTHER  CRASH  TESTED  UAILBOK  SUPPORTS  ANO  ASSEMBLIES  may  ALSO  8E  USED. 

'o^O^As'^  0*r.^''TE°RS%;°o:-T'HE"'FrE%°F^S.^"^  °'  ^""^^"^ 

USE  MAILBOXES  MEETINC  THE  REOUIREWNTS  OF  THE  STANDARD  SPECIFICATIONS. 
^NFOrJ^^T^ION.^  '°  "O^T*'-*'  -  EDITION.    FOR  ADDITIONAL 


*LL  OmEHSOHS  Afff  Mlta^ERS 
tmmt  UMLESS  OTHEfrtfSE  MOT  ED. 


DETAILED  ORAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION 


DWG.  NO. 
900-05 


MAILBOX  DETAIL 


EFFECTIVE:  AUGUST  1999 


ZtmitNA  OEPAHIkfNT\uOHT ANA 

'Of  TPaNSPORTAtion      \  CADD 


TOP  VIEW 


100 


45*  ELBOWS  FOR  31 
DIA.    NOMINAL  PIPE 


96S  TO  1065  RURAL 
I  145  TO  1220  URBAN 


PIPE/POST 

CONNECTION 
ROADWAY  VIEW 


DRILL  7.  9  OIA. 
HOLES  FOR  M6 
CARRIAGE  BOLTS 


OUTSIDE  EDGE 
OF  SHOULDER 


O  O 


TAIL   PIPE  CLAMP 


S  OIA.  IttiOl  K  2S 
SHEET  METAL  SCREWS 
19  REQUIRED!  


36.  1  mm  TAIL  PIPE 
CLAUP  (AVAILABLE  WHERE 
AUTOMOBILE  TAIL  PIPE 
FiTTtNCS  ARE  SOLDI 


31  DIA.  NOMINAL 
PIPE,    CUT  TO  FIT 


100  PROJECTION 


BOLT  WOOD  FILLER 
TO  PIPE  BEFORE 
ATTACHING  MAILBOX 

58  THICK  WOOD  FILLER. 
CUT  TO  FIT  SNUC  UNDER 
MAILBOX 

US  X   102  CARRIAGE 
eOLTS  AND  NUTS 


1830  mm  MIN.    FLANGED  CHANNEL 
SIGN  POST    14.5  KQ/ml  PER 
SID.  SPEC.   SECT.  704.01.4 


SECTION  A-A 


MAILBOX  SUPPORT 
STEEL  PIPE  WITH  FITTINGS  ANO  STEEL  FENCE  POST 


NOTES! 

GALVANIZE  ALL  MATERIALS  PER  AASHTO  Mill. 

STAHE  MAILBOX  LOCATIONS  BEFORE   INSTALLATION  FOR  PROPER  HEIGHT  AND 
DISTANCE  FROM  THE  ROADWAY.      ONCE  STAKED.    NOTIFY  THE  ENGINEER  AND  THE 
POST  OFFICE.      THE  ENGINEER  ANO  POSTMASTER/MAILCARRIER  ARE  ALLOWED  48 
HOURS  TO  REVIEW  ANO  MODIFY  THE  STAKED  LOCATIONS  PRIOR  TO  FINAL 
INSTALLATION. 

OTHER  CRASH  TESTED  MAILBOX  SUPPORTS  AND  ASSEMBLIES  MAY  ALSO  BE  USED. 

ALL  Oa/EHSOMS  ME  UltaiETERS 
(mml  UMLESS  OTHERWISE  HOTED. 

DETAILED  DRAWING 

LOCATE  THE  MAILBOX  0.2  TO  0.3  WTERS  OUTSIDE  THE  EDGE  OF  THE  SHOULDER 
OR  0.  15  TO  0,3  METERS  FROM  THE  FACE  OF  CURB. 

USE  MAILBOXES  MEETING  THE  REOUIREhENTS  OF  THE  STANDARD  SPECIFICATIONS. 

REFERENCE                  DWG.  NO. 
STANDARD  SPEC.                     qnn    1  n 
SECTION 

SEE  'A  GUIDE  TO  MAILBOX  SAFETY  IN  MONTANA'.    1996  EDITION.    FOR  ADDITIONAL 
INFORMATION. 

OPTIONAL  MAILBOX 
DETAIL 

EFFECTIVE:    AUGUST  1999 

.  ■  .  m  WW             0£papti£Nt{uont  ana\ 
4^             ry  tflANSPORJATION      \  CADD  \ 

REVISED 


DETAILED  DRAWINGS 


ENGLISH  EDITION 

EFFECTIVE:  AUGUST  1999 


MONTANA  DEPARTMENT 
OF  TRANSPORTATION 


SUPPLEMENTAL  TO 
THE  STANDARD 
SPECIFICATIONS  FOR 
ROAD  AND  BRIDGE 
CONSTRUCTION 


DETAILED  DRAWINGS 

TABLE  OF  CONTENTS 
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SECTION  101:  DEFINITIONS  AND  TERMS 
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MAILBOX  TURNOUT  _     203-15 

SECTION  208:  WATER  POLLUTION  CONTROL  AND  STREAM  PRESERVATION 

EROSION  CONTROL  SYMBOLS   208-00 

SLOPE  ROUGHENING   208-05 

STEPPED  SLOPE   208-07 

TEMPORARY  SEEDING   208-10 

EROSION  SEEDING    208-15 

RUN-ON  DIVERSION  /CONTROL   208-20 

SLOPE  DRAINS    208-25 

EROSION  MAT    208-30 

DITCH  SEDIMENT  TRAPS   208-35 

DUGOUT  DITCH  BASIN   .'   208-40 

GRAVEL  FILTER  BERM   _   208-45 

SEDIMENT  CONTROL  FENCE   208-50 

STRAW    BALE  BARRIER    208-55 

VEGETATIVE  BUFFER  STRIP    208-60 

RUNOFF  INTERCEPTION  DITCH   208-65 

PIPE  INLET /OUTLET  PROTECTION   208-70 

WATERWAY  PROTECTION   208-75 

WATER  RESOURCE  PROTECTION  _   208-80 

SECTION  411:  COLD  MILLING 

CONTINUOUS  SHOULDER  RUMBLE  STRIPS   411-02 

SECTION  552:  CONCRETE  STRUCTURES 

CONCRETE  CUTOFF  WAUS  FOR  CULVERTS    552-00 

CONCRETE,  RIPRAP  AND  BEDDING  MATERIAL  QUANTITIES  FOR  SING, 

AND  DBL.  CULVERT  INSTALLATION    552-04 

CONCRETE.  RIPRAP  AND  BEDDING  MATERIAL  QUANTITIES  FOR  SING. 

AND  DBL.  CULVERT  INSTALLATION .      552-06 


1 


STANDARD  SPECIFICATION  SECTION  AND 
DRAWING  TITLE 


DRAWING 
NUMBER 


CONCRETE,  RIPRAP  AND  BEDDING  MATERIAL  QUANTITIES  FOR  SING. 

AND  DBL.  CULVERT  INSTALLATION   552-08 

SECTION  603:  CULVERTS.  STORM   DRAINS.  SANITARY  SEWERS,  ST0CKPA5SES 
AND  UNDERPASSES 

CMP  FLARED  END  TERMINAL  SECTION  (FETS)  603-02 

PREFABRICATED  RCP  FLARED  END  TERMINAL  SECTION  (FETS)   603-08 

PREFABRICATED  RCP  ARCH  FLARED  END  TERMINAL  SECTION  (FETS)   603-10 

RCP  ROAD  APPROACH  CULVERT  END  TREATMENT  (RACET)   603-12 
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CONCRETE  MANHOLE   604-02 
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DROP  INLETS   604-14 
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OPTIONAL  TERMINAL  SECTION  -  BEST   606-13B 

ONE-WAY  DEPARTURE  TERMINAL  SECTION.   606-18 

GUARDRAIL  TERMINAL  SECTION  3   606-20 

BRIDGE  APPROACH  SECTIONS   606-25 

TAPERED  CONCRETE  CURB  DETAIL   606-26 

TAPERED  CONCRETE  CURB  DETAIL   606-27 

CABLE  GUARDRAIL    606-40 

CABLE  GUARDRAIL  ANCHOR  DETAILS  606-41 

CONCRETE  MEDIAN  BARRIER  RAIL   606-44 
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CONCRETE  SIDEWALK    608-05 

NEW   CONSTRUCTION  PUBLIC  SIDEWALK  CURB  RAMPS   608-15 

ALTERATIONS  TO  EXISTING  FACILITIES  -  PUBLIC  SIDEWALK  CURB  RAMPS    608-20 

PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAMPS   608-25 

PARALLEL  PUBLIC  SIDEWALK  CURB  RAMPS   608-30 

DIAGONAL  PUBLIC  SIDEWALK  CURB  RAMPS   608-35 

SECTION  609:  CURBS  AND  GUTTERS 

CONCRETE  VALLEY  GUTTER   609-00 

MISCELLANEOUS  CURBS    609-05 

MEDIAN  CONCRETE  CURBS   609-10 

SECTION  611:  CATTLE  GUARDS 

CAST-IN-PLACE  CATTLE  GUARD  611-00 

CAST-IN-PLACE  CATTLE  GUARD  DETAILS  611-05 

PRECAST  CONCRETE  BASE  FOR  CATTLE  GUARD  611-10 
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CONCRETE  DRAINAGE  CHUTE   613-18 

SECTION  615:   IRRIGATION  FACILITIES  AND  HEADWALLS 

TRASHGUARD  FOR  CONCRETE  IRRIGATION  INLET  AND  OUTLET 

TRANSITION  STRUCTURES   615-02 

STANDARD  CONCRETE  IRRIGATION  DIVISION  BOXES   615-04 

CONCRETE  IRRIGATION  INLET  AND  OUTLET  TRANSITION  FOR  RCP  AND  CSP  PIPES  615-06 
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ROAD  CLOSURE  GATE   617-00 

ROAD  CLOSURE  GATE  DETAILS   617-02 
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ROAD  CLOSURE  GATE  PIVOT  ASSEMBLY  DETAILS  617-06 

FOUR  BOLT  SLIP  BASE   617-08 

FOUR  BOLT  SLIP  BASE  DETAILS   617-10 

SECTION  618:  TRAFFIC  CONTROL 

BARRICADES  AND  CHANNELIZING  DEVICES   618-00 

CONSTRUCTION  SIGN  DETAILS    618-01 

PORTABLE  SIGN  SUPPORT  ASSEMBLY  618-02 
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TEMPORARY  TWO-LANE  TO  FOUR-LANE  MEDIAN  CROSSING   618-32 
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SIGN  CLEARANCES  AND  MOUNTING  HEIGHTS    619-00 

TYPICAL  RURAL  AND  URBAN  APPROACHES    619-02 

ALUMINUM    SHEET  INCREMENT  SIGN  CONSTRUCTION  DETAILS  619-04 
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SIGN  HINGE  DETAILS     ,   619-30 

MILEPOST  DETAILS   '■  619-32 
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A.  A.  D.  T. 

ANNUAL   AVERAGE  DAILV  TRAFFIC 

CR. 

AASHTO 

AMERICAN  ASSOCIATION  Of  STATE  HIGHWAY 

CHS. 

COURSE 

AND  TRANSPORTATION  OFFICIALS 

CS 

CURVE  TO 

SPIRAL 

AB. 

ABRUPT 

C.S.  F. 

COMBINATION  SCALE  FACTOR 

A.  C. 

ALUMINUM  CAP  OR  ASPHALT  CEMENT 

CSP 

CORRUGATED  STEEL  PIPE 

ADD.  EXC. 

ADDITIONAL  EXCAVATION 

CSPA 

CORRUGATED  STEEL  PIPE  ARCH 

ADJ. 

ADJUSTED 

CT. 

COURT 

A.  D.  T. 

AVERAGE  DAILY  TRAFFIC 

C.  T.  B. 

CEMENT  TREATED  BASE 

AGG. 

AGGREGATE 

CTH. 

CENTER 

AH. 

AHEAD 

CTS 

CRUSHED  TOP  SURFACING 

ANSI 

AMERICAN  NATIONAL  STANDARDS  INSTITUTE 

CULV. 

CULVERT 

APP. 

APPROACH 

C.  Y. 

CUBIC  YARD 

APPL. 

APPLICATION 

APPROX. 

APPROXIMATE 

D 

DEGREE  OF 

CURVATURE  OR 

ASPH. 

ASPHALT 

DISTRIBUTION  OF  TRAFFIC 

ASTM 

AMERICAN  SOCIETY  FOR  TESTING  6  MATERIALS 

DBL. 

DOUBLE 

AVE. 

AVENUE 

Dc 

DEGREE  OF 

CURVATURE    IWITH  SPIRALS) 

AVG. 

AVERAGE 

D,  D. 

DOWN  DRAIN 

AZ. 

AZIMUTH 

DE 

DEFL. 

DIFFERENCE  IN  ELEVATION 
DEFLECTION 

BAL. 

BALANCE 

OESC. 

DESCRIPTION 

BBL. 

BARREL 

DEST. 

DESTROYED 

B.  C. 

BRASS  CAP 

OET. 

DETOUR  OR  DETAIL 

B.  C.  R. 

BEGIN  CURB  RETURN 

DETC. 

DETECTOR 

B.  C. 

BRIDGE  END 

D.  H. 

DRILL  HOLE 

BEC. 

BEGIN 

D.  H.  V. 

DESIGN  HOURLY  VOLUME 

BIT. 

BITUMINOUS  OR  BITUMEN 

0.  1. 

DROP  INLET 

BK. 

BACK  OR  BANK 

blA. 

DIAMETER 

BLOC. 

BUILDING 

DI5T. 

DISTANCE 

OR  DISTRICT 

BLK. 

BLOCK 

DN. 

DOWN 

e.  L.  M. 

U.S.    BUREAU  OF  LAND  MANAGEhCKT 

DP. 

DEEP 

8LV0. 

BOULEVARD 

OR. 

DRAIN  OR 

DRIVE 

B.  M. 

BENCH  MARK 

DT. 

OITCH 

BNDRY. 

BOUNDARY 

DTL. 

DETAILED 

BOT. 

BOTTOM 

DWG. 

DRAWING 

BR. 

BRIDGE 

DY. 

OAYL  (CHT 

B.  R. 

BASE  OF  RAIL 

BRG. 

BEARING 

E 

EAST  OR  EXTERNAL  DISTANCE 

8.  S. 

BACKSIGHT 

EB 

EASTBOUND 

9.  S.  T. 

BITUMINOUS  SURFACE  TREAThCNT 

E.  C.  R, 

ENO  CURB 

RETURN 

B.  W.  FE. 

BARSEO  WIRE  FENCE 

EDM 
E.  G. 

ELECTRONIC  DISTANCE  MEASUREMENT 
EDGE  OF  GUTTER 

C 

CUT 

ELEV.  OR 

EL. 

ELEVATION 

C/A 

CONTROL  OF  ACCESS 

ElONG. 

ELONGATED 

CALC. 

CALCULATED 

ELY. 

EASTERLY 

CAP 

CORRUGATED  ALUMINUM  PIPE 

EMB. 

EkOANKhENT 

CATV 

CABLE  TV 

EUJL. 

EMULSIFIED 

CB. 

CURB 

E.  0. 

EDGE  OF  OIL 

c.  e. 

CATCH  BASIN 

E.P. 

EDGE  OF  PAVEMENT 

c.  e.  w. 

CONCRETE  Block  wall 

EO. 

EQUATION 

c.  c. 

CLOSING  CORNER 

E( 

EXTERNAL 

DISTANCE    (WITH  SPIRALS) 

CDTN. 

CONDITION 

E.  S. 

EDGE  OF  SHOULDER 

OEM. 

CE»CNT 

ESMT.  OR 

EASE. 

EASEMENT 

c&c 

CURB  &  GUTTER 

ETW 

EDGE  OF  TRAVELED  WAY 

CH. 

CHANNEL   OR  CHAIN 

EW. 

END  WALL 

CH.  CH. 

CHANNEL  CHANGE 

EX. 

EXISTING 

CHO. 

CHORD 

EXC. 

EXCAVATION 

cms. "  h" 

CHISELED  CROSS 

EXT. 

EXTENSION 

C.  L 

CURB  INLET 

EXWY. 

EXPRESSWAY 

CIR. 

CIRCLE 

CL. 

Class  or  clearance 

F 

FILL 

Chain  link  FENCE  fw/  height  ) 

F.  A. 

FEDERAL  AID 

C/L  OB  t 

CENTERLINE 

F.C. 

FLOOD  CONTROL 

ChP 

CORRUGATED  hETAL  PIPE 

FD. 

FOUND 

C.  N. 

CONCRETE  NAIL 

FDN. 

FOUNDATION 

CO. 

COUNTY  OR  COMPANY 

FE. 

FENCE 

C.  0. 

CLEAN  OUT 

COP«IP. 

COfcPACTION 

CONC. 

CONCRETE 

DETAILED  DRAWING 

CONO.  (TEL.  1 

CONN. 

CONST. 

CONDUIT  (SPECIFY  TYPE) 

CONNECTION 

CONSTRUCTION 

REFERENCE                 DWG.  NO. 

STANDARD  SPEC. 

SECTION      ,01  101-05 

COR. 

CORNER 

CORfl. 

CORRECTED  OR  CORRUGATION 

ABBREVIATIONS 

COv. 

COVER 

EFFECTIVE:    AUGUST  1999 

■  ^  *  ^W"''  TRANSPORTATION      \  CADD  \ 

FERT. 

FERTILIZER 

MAX. 

MAXIMUM 

FETS 

FLARED  ENO  TERMINAL  SECTION 

MC 

hCDiUM  CURING 

F,  C. 

FINISHED  GRADE 

MEAS. 

l*ASUREO 

F,  G.  S. 

FINISHED  GRADE  STAKE 

MED. 

kCDIAN 

F.  H. 

FIRE  HYDRANI 

MH. 

MANHOLE 

FIN. 

FINISH 

MIN. 

MINIMJM,    MINERAL  OR  MINUTE 

FL. 

FLUSH 

MISC. 

MISCELLANEOUS 

F.  L. 

FLOW  LINE 

MKR. 

MARKER 

F.  0. 

FIBER  OPTIC  CABLE 

M.  L. 

MAINLINE 

F,  P. 

FENCE  POST 

MNCPL. 

UJNIC IPAL 

FH.  RO. 

FRONTAGE  ROAO 

M.  0. 

MIO  ORDINATE 

F.  S. 

FORESIGHT 

MON. 

MONUMENT 

FT. 

FOOT 

MPC 

MIO- POINT 

OF  CURVE 

FTG, 

FOOTING 

M.  T. 

MILE  YARD 

FUT. 

FUTURE 

FWY. 

FREEWAY 

N 

NORTH 

NQ 

NORTHBOUND 

c 

GRADING 

N.  C. 

NORMAL  CROWN 

GA. 

CAGE 

N.  E. 

NORTHEAST 

GAL. 

GALLON 

N.  G. 

NATURAL  CAS 

GALV. 

GALVANIZED 

N.  C.  S. 

NATIONAL  GEODETIC  SURVEY 

CAR. 

GARAGE 

NL. 

NAIL 

CEOD. 

GEODETIC 

NLY. 

NORTHERLY 

G.  L. 

GAS  LINE 

NO.  OR  n 

NUMBER 

C.  L.  0. 

GENERAL  LAND  OFFICE 

N.  «. 

NORTHWEST 

CPS 

GLOBAL  POSITIONING  SYSTEM 

N.  W.  EL. 

NORMAL  WATER  ELEVATION 

CR. 

GRADE 

G.  H. 

GUARDRAIL 

0.    OR  O/S 

OFFSET 

GRNO. 

GROUND 

0.  C. 

ON  CENTERS  OR  OVERHEAD  CROSSING 

CR.  SEP. 

CRAOE  SEPARATION 

0.  D. 

OUTSIDE  DIAMETER 

C.  S. 

cravel  Surfacing 

0,  C. 

OLD  GROUND  OR  ORIGINAL  GROUND 

CSP 

GALVANIZED  STEEL  PIPE 

OH. 

OVERHANG 

OR  OVERHEAD 

GTR. 

CUTTER 

0'  PASS 

OVERPASS 

G.  V. 

CAS  VALVE 

P 

POWER  CABLE  OR  PIPE 

HOWL . 

HEADWALL 

P.   OR  PC, 

PAGE 

HC. 

HEAOCATE 

PAVT. 

PAVEMENT 

H.  1. 

HEIGHT  OF  INSTRUMENT 

P.  B. 

PULL  BOX 

HO. 

HOUSE 

PC 

POINT  OF  CURVE  (BEGINNING! 

HOR. 

HORIZONTAL 

PCC 

POINT  OF  COMPOUND  CURVE  OR 

H.  P. 

HINGE  POINT 

PORTLAND  CEMENT  CONCRETE 

HT. 

HE  IGHT 

P.  C.  S. 

PROJECT  CONTROL  SYSTEM 

H&T 

HUB  &  TACK 

P.E. 

PRELIMINARY  ENGINEERING 

H,  W. 

HIGH  WATER 

PEN. 

PENETRATION 

HWY. 

HIGHWAY 

PERF. 

PERFORATED 

PI 

POINT  OF 

NTERSECT10N 

1 

INTERSTATE 

PL. 

PLACE.    PLATE  OR  PLANT 

I.  C. 

INCIDENTAL  CONSTRUCTION 

P.L. 

PROPERTY 

LINE 

1,  0. 

INSIDE  DIAMETER 

plas. 

PLASTIC 

L  E. 

INVERT  ELEVATION 

p.  M. 

PRINCIPAL 

MERIDIAN  OR  PUNCH  MARK 

INC. 

INCORPORATED  OR  INCREhCNT 

P.  M.  e. 

PLANT  MIX 

BASE 

INCL. 

INCLUDED 

p.  M.  P. 

PERFORATED  METAL  PIPE 

INSTH. 

INSTRUMENT 

PMS 

Plant  mix 

SURFACING 

INT. 

INTERSECTION 

PMT. 

PERMIT 

INTCH, 

INTERCHANGE 

POC 

POINT  ON 

CURVE 

INV. 

INVERT 

POL 

POINT  ON 

LINE 

1.  P. 

IRON  PIN 

POS 

POINT  ON 

SPIRAL 

IRR. 

IRR  [GAT  ION 

POST 

POINT  ON 

SEMI- TANGENT 

1.  R.  T.  S. 

INTERSECTING  ROADWAY  TERMINAL  SECTION 

POT 

POINT  ON 

TANGENT 

POVC 

POINT  ON 

VERTICAL  CURVE 

JCT, 

JUNCTION 

pp 

POWER  POLE 

J.  P. 

JOINT  USE  POLE 

pp. 

PACES 

PREST. 

PRESTRESSED 

L 

LENGTH  OF  CURVE  OR  ANGLE  IRON 

PRIM. 

PRIMARY 

LB. 

POUND 

PROC. 

PROCESSING 

Le 

LENGTH  OF  CIRCULAR  CURvE 

PROJ. 

PROJECT  OR  PROJECTED 

L.  C. 

LONG  CHORD 

L.  D. 
LENC. 
L.  F. 
LN. 

LOOP  DETECTOR 
LENGTH  OR  LENGTHEN 
LINEAR  FOOT 
LANE 

DETAILED  DRAWING 

REFERENCE                  DWG.  NO. 
STANDARD  SPEC.  ini-fifc 
SECTION      101  °^ 

Li 

LENGTH  OF  SPIRAL 

L.  S. 
LT. 

LAND  SURVEYOR 
LEFT 

ABBREVIATIONS 

MATL. 

MATERIAL 

EFFECTIVE--    AUGUST  1999 
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This  Frame  left  blank 


PROT. 

PROTECT.   PROTECTOR  OR  PROTECTION 

s.  w. 

SOUTHWEST  OR  SIDEWALK 

PT 

POINT  OF  TANGENT    lENO  OF  CURVE) 

S.  Y. 

SQUARE  YARD 

PT. 

POINT 

PTW 

PRESENT   TRAVELED  WAY 

T 

TOWNSHIP.    TANGENT  LENGTH 

PVC 

POLYVINYL  CHLORIDE 

OR  PERCENT  TRUCKS 

PVT. 

PRIVATE 

TAN. 

TANGENT 

PWR. 

POWER  ILINES) 

T.e.c. 

TOP  BACK  OF  CURB 

T.  B. M, 

TEMPORARY 

9ENCH  MARK 

□ 

PEAK  DISCHARGE  (WATER) 

TBR. 

TIMBER 

OTY. 

OUANTlTV 

TEL. 

TELEPHONE 

TEL.  C. 

TELEPHONE 

CABLE 

R 

RANGE.  RADIUS  OR  RISE 

TELC. 

TELEGRAPH 

RACET 

ROAD  APPROACH  CULVERT  ENO  TREATUCNT 

TEL.  P. 

TELEPHONE 

POLE 

RAO.  PT. 

RADIUS  POINT 

TEMP. 

TEMPERATURE  OR  TEMPORARY 

Ri 

SPIRAL  CURVE  RADIUS 

INK. 

THICKNESS 

RC 

RAPID  CURING 

TK. 

TACK 

Rce 

REINFORCED  CONCRETE  80X 

TOPOG. 

TOPOCRAPHtC 

RCP 

REiNFOnCEO  CONCRETE  PIPE 

T.  P. 

TURNING  POINT 

RCPA 

HEINFORCtO  CONCRETE  PtPE  ARCH 

TR. 

TRACT 

RD. 

ROAD 

TRANS. 

TRANSMISSION  LINE  OR  TRANSITION 

RDL. 

RADIAL 

TRAV. 

TRAVERSE 

ROWY. 

ROADWAY 

THIA. 

TBIANCULATION 

REC. 

RECORD 

T, 

LENGTH  OF 

TANGENT  (CURVE  WITH  SPIRALS) 

REF. 

REFERENCE 

TS 

TANGENT  TO 

SPIRAL 

RE  INF. 

REINFDRCEKtNT 

TT 

TRANSMISSION  TOWER 

RET.  *. 

RETAINING  WALL 

TVP. 

TYPICAL 

filv. 

RIVER 

R.  M. 

REFERENCE  MONUMENT 

U 

UNIT 

R.  P. 

REFERENCE  POINT 

U.  G. 

UNDERGROUND 

R.  R. 

RAILROAD 

UNCL. 

UNCLASSIFIED 

RT. 

RIGHT  OR  ROUTE 

U' PASS 

UNDERPASS 

RTE. 

ROUTE 

U.  S.  C.  &  c.  s. 

U.S.  COAST 

&  GEODETIC  SURVEY 

R/W 

RIGHT  OF  WAY 

U.  S.  C.  E. 

U.  S.   CORPS  OF  ENGINEERS 

Rt. 

RAILWAY 

U.  S.  F.  S. 
U.  S.  G.  S. 

U.S.   FOREST  SERVICE 
U.S.   GEOLOGICAL  SURVEY 

S 

RATE  OF  FULL  SUPERELEVATION.  SLOPE 

U.  S.  P.  L.  S. 

U.  S.  PUBLIC  LAND  SURVEY 

IN  FT.   PER  FT.,   SPAN  OR  SOUTH 

SA. 

SATELLITE  IFOR  TRAVERSE  USE) 

V 

DESIGN  SPEED  OR  VELOCITY 

SAN. 

SANiTART  SEWER 

V.  A.  9.  M. 

VERTICAL  ANGLE  BENCH  MARK 

SB 

SOUTHBOUND 

VC 

VERTICAL  CURVE 

SC 

SPIRAL  TO  CURVE  OR  SLOW  CURING 

VC  COHH. 

VERTICAL  CURVE  OFFSET  CORRECTION 

SCH. 

SCHEDULE 

V.  CM. 

VERTICAL  CONTROL  MONUMENT 

SDWK. 

SIDEWALK 

V.  C.  P. 

VITRIFIED  CLAY  PIPE 

S.E. 

SOUTHEAST 

VEH. 

VEHICULAR 

SEC. 

SECTION,   SECOND  OR  SECONDARY 

VERT.   OR  VT. 

VERTICAL 

SCL. 

SELECT 

VIT. 

VITRIFIED 

S. C.   OR  SUBCR. 

SUBCRADE 

V.  P. 

VENT  PIPE 

SH. 

SHOULDER 

VPC 

VERTICAL  POINT  OF  CURVE 

SHT. 

SHEET 

VPI 

VERTICAL  POINT  OF  INTERSECTION 

SING. 

SINGLE 

VPT 

VERTICAL  POINT  OF  TANCENCY 

SIP. 

SIPHON 

5.  L.O. 

SEA  LEVEL  DATUM 

W 

WEST 

SLOT.  DR. 

SLOTTED  DRAIN 

W/ 

WITH 

SLP.  STK. 

SLOPE  STAKE 

WB 

WESTBOUND 

SLT. 

SOUTHERLY 

W.C. 

WITNESS  CORNER 

S.  P. 

STAND  PIPE  OR  STATE  PLANE 

W.L. 

WATER  LINE 

SPEC.  PROV. 

SPECIAL  PROVISION 

WLY. 

WESTERLY 

S.  P.  H.  P. 

STEEL  PIPE.   HIGH  PRESSURE 

W/O 

WITHOUT 

SPK. 

SPIKE 

«.  P. 

WING  POINT 

SO. 

SOU ARE 

W.  S. 

WATER  SERVICE  OR  WARPED  OR  VARIABLE  SLOPE 

SS 

EMULSIFIED  ASPHALT 

WT. 

WEIGHT 

SSPP 

STRUCTURAL  STEEL  PLATE  PIPE 

W.T. 

WATER  TABLE 

SSPPA 

STRUCTURAL  STEEL  PLATE  PiPE  ARCH 

W.  V. 

WATER  VALVE 

ST 

SPIRAL  TO  TANGENT 

W.  W. 

WING  WALL 

OR  WOVEN  WIRE 

ST. 

STREET 

STA. 

STATION 

XING. 

CROSSING 

STO. 

STANDARD 

XSEC. 

CROSS-SECTION 

SPEC. 
STK. 
STL. 
STM. 

SPECIF  (CATION 
STAKED  Oft  STAKE 
STEEL 

STORM  DRAIN 

DETAILED  DRAWING 

REFERENCE                 DWG.  NO. 

STANDARD  SPEC,                     ,  ni  n? 
SECTION    101  ^ 

STPO. 

STAMPED 

SIR. 
SUBO. 
SURF. 
SURV. 

STRUCTURE  OR  STRAIGHT 
SUBDIVISION 

SURFACE  OR  SURFACING 
SURVEY 

ABBREVIATIONS 

EFFECTIVE^  AUGUST  1999 

h£  *         Of  JRMSPORTATm      \  CAOO  \ 

TITLE  SHEET 


PLAN 


O 


o 

■ 


PniMART  ROaD  *« 
PRIMITtVE  ROAD 
PROPOSED  ftOAO 
CRAOEO  ROAD 
BLADEO  ROAD 
PRIMITIVE  ROAD 
GRAVELED  ROAD 
PAVED  ROAD 


(CADD  «l 


FEDERAL  AID  ROUTIM&  ION  EXISTING  ROAD  1 

FEDERAL  AID  ROUTING  INON-EXISTINC  ROAD) 

INTERCHANGE 

STRUCTURE 

FREE  FERRY 

TOLL  FERRY 

HIGHWAY  TUNNEL 

PASS 

RAILROAD 

RESERVATION  LINE 

STATE  a.  NATIONAL  L INE 

COUNTY  LINE 

TOWNSHIP  »  SECTION  LINE 
WTEHSTATE 


U.  S.  HIGHWAY 
STATE  HIGHWAY 
CITY  OR  TOWN 
AIR  FIELD 
DAM 

BUILDING  OR  HOUSE 
BRIDGE 


C;^ICADD  «) 


PRIMARY  ROADS  ARE  0.08'  WIDE.     ALL  OTHERS  ARE  0.05"  WIDE. 


PROFILE 


1 


FLOWLINE  AT  <i- 


CULVERT 


I  B     FLOWLINE  AT  IRRIGATION  SYPHON 

1^1  FLOWLINE  AT  CONCRETE  BOX  CULVERT 


CROSS  SECTIONS 


T 

T 
T 
? 

^ — 


POWER  POLE    INO.    DF  WIRES  AND  VOLTAGE) 

TELEPHONE  POLE  (NO.  OF  WIRESI 

TELEGRAPH  POLE  (NO.   OF  WIRESI 

CUY  POLE 

Guy  and  ANCHOR 


'A  CORNE 


0 


-AC  AC- 


R/W  ■ 


RR  R/W 


N  89*   10'  E 

'N~8?~<iyr 


ijiiii  11  III  iijimi  iiiiii  11 11  iiLii  1 11 11  Hill  II 11  ill 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMKIIIIIIIIIIIIIIU 


NEW  IN  PLACE 


f  i  ^  f  t  ^ 


STATE  &  NATIONAL  LINE 
COUNTY  LINE 

CITY  OR  TOWN  BOUNDARIES 
TOWNSHIP  LINE 

SECTION  LINE  ISHOWINC  CORNER  SOLID 
IF  FOUND  -   OPEN  IF  NOT  FOUND  1 

CLOSING  CORNER 

hCANDER  CORNER 

OWNERSHIP  TIE 

PROPERTY  CORNER 

EXISTING  R/W  MONUMENT 

NEW  R/W  MONUMENT 

PROPERTY  LINE 

SECTION  LINE 

EXISTING  ACCESS 

FULL  ACCESS  CONTROL 

LIMITED  CONTROL 

EXISTING  RIGHT-OF-WAY 

HIGHWAY  RIGHT-OF-WAY 

RAILROAD  RIGHT-OF-WAY 

BASE  OR  SURVEY  LINE 

t  OF  STAKED  LINE  WHEN  A 
PROJECTION  IS  MADE 

RAILROAD 

TRAVELED  WAY 

LEVEE  OR  DIKE   

RETAINING  WALL   


PROPOSED  RETAINING  WALL   

RIPRAP 

CEOTEXTILE  PATTERN 

CONCRETE  SIDEWALK 

CONCRETE  CURB 

EXISTING  FENCE 

PROPOSED  FENCE 

SNOW  FENCE 

PROPOSED  SNOW  FENCE 

EXISTING  GUARDRAIL 

PROPOSED  GUARDRAIL 

EXISTING  CONCRETE  liCDIAN  RAIL 

SMALL  DRAINAGE 

LARGE  DRAINAGE 

RESERVOIR  WITH  0AM 

LAKE 

MARSH,    SWAMP  iA-LZi    ICAOD  •» 


(CAOO  *i 
(CADD  •! 
(CAOO  ») 


PLAN 


PLAN 


 "Ill, 


m 


® 
@ 

□ 


-p  p- 

 PWR   

 PWR  


-TEL  or  TELG- 

— — -f£L   

 TEL  


-W  W- 

 WTR   


STM  STM- 

 STM   


  STM   

SAN  -SAN- 

 SAN   


-SAN 


-NG  -NG- 

 NG   


-  CAS  OR  OIL  

 6AS   


-FO 


-fV 


-MIS 


BLUFFS  OH  CLIFFS 
WATER' S  EDGE 
DEPRESSION 
DEPRESSION  OBSCURE 
DITCH  BLOCK 

EXISTING  DITCH  OR  FLOW  LINE 

PROPOSED  DITCH 

FLOW  LINE  UP  HILL 

CULVERT  WITH  HEAOWALL  UN  PLACE) 

CULVERT  WITHOUT  HEAOWALL    UN  PLACE) 

PROPOSED  CULVERT 

EXISTING  DROP  OH  MEO'AN  INLET 

PROPOSED  DROP  OR  KDiAN  INLET 

WATER  VALVE  BOX 

MANHOLE   ILABEL  AS  TO  TYPE  OR  SERVICE) 
PROPOSED  MANHOLE 
FIRE  HYDRANT 

WATER  WELL  0    WELL   tCAOO  «> 

EXISTING  CATCH  BASIN 
PROPOSED  CATCH  BASIN 
CONDUIT  &  WIRING 
POWER  CABLE 

EXISTING  UNDERGROUND  PDwER  (CADD  ■) 
EXISTING  OVERHEAD  POWER  (CADD  •) 
TELEPHONE  OR  TELEGRAPH  CABLE 
EXISTING  UNOERCROUNO  TELEPHONE  (CADD  «) 
EXISTING  OVERHEAD  TELEPHONE  (CADD  •! 
WATER  LINE 

EXISTING  WATER  LINE  (CADD  •) 
STORM  SEWER 

EXISTING  STORM  DRAIN  (CADD  ■) 
PROPOSED  STORM  DRAIN  (CADD  ») 
SANITARY  SEWER 

EXISTING  SANITARY  SEWER  (CAOO  •) 
PROPOSED  SANITARY  SEWER  (CADD  ■) 
NATURAL  CAS  LINE 

EXISTING  NATURAL  GAS  LINE   ICAOD  ») 

GASOLINE  OR  OIL  LINE 

EXISTING  CAS  PIPE  LINE  (CAOD  •) 

EXISTING  OIL  PIPE  LINE  (CADD  •) 

EXISTING  UNDERGROUND  FIBER  CABLE  (CAOD  »> 

EXISTING  UNDERGROUND  TV  CABLE  (CADD  ») 

EXISTING  UNDERGROUND  MISSILE  CABLE   (CAOO  •) 


_Q_ 


m 
o 


© 
& 

& 


□  MB 


A 

Ac 

-N- 


SINGLE  POST  SIGN 
MULTIPLE  POST  SIGN 
TELEGRAPH  POLE 
TELEPHONE  POLE 
TELEPHONE  PEDESTAL 
POWER  POLE 
POWER  PEDESTAL 
TROLLEY  POLE 
LIGHT  POLE 
CUT  POLE 

GUY  WIRE  &  ANCHOR 

TRANSMISSION  TOWER 

CAS  VALVE 

OIL  OR  GAS  WELL 

TANKS 

TREE  OR  BUSH 
THEE  LINE 
HEDGE  LINE 
MAILBOX 

EXISTING  APPROACH 
PROPOSED  APPROACH 
EXISTING  CATTLE  GUARD 
PROPOSED  CATTLE  GUARD 
GRAVEL  PIT 
SCALES 
MILE  POST 
PROJECT  MARKER 
STATION  MARKER 
CENTERLINE 
DEFLECTION  ANGLE 

DEFLECTION  ANCLE   (CIRCULAR  CURVE  WITH  SPIRALS) 
DEFLECTION  ANCLE  OF  ONE  SPIRAL 
NORTH  ARROW 
GATE 


SYhBOLOGT  USED  ON  CADD  DRAFTED  PLANS 


DETAILED  drawing" 


REFERENCE 

STANDARD  SPEC. 
SECTION  I  01 


DWG.  NO. 
101-10 


SYMBOLS 


EFFECTIVE: AUGUST  1999 


\IONr*NA  OfPARTUfSt  \  II0MTAMA 
'Of  JRUiSPORTAIION      \  CAOO 


SECTION  A-A 


NOTE:    FILL  MATERIAL  MUST 
SE  KEPT  OFF  THE  TOP  OF 
THE  CONCRETE  CAP 


PLAN  SLOPE 


TOP  OF  SERM 


VARIES 

I  1'  -  0"   MIN.  1 


2:  1  SLOPE  (UNLESS 
OTHERWISE  NOTED) 


USUALLY  BOTTOM 
OF  CAP 


SECTION  B-B 


PLAN  virw 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  203 


DWG.  NO. 
203-00 


ROADWAY  EMBANKMENT 
AT  BRIDGE  END 


FFFECTIVE:  AUCUSI  1999 


'OF  TftANSPORTATIfW      \  CADD 


SHOULDE 
OF  HICHl 


ANCLE  IS  30*. 


»25.0'    MIN.    FOR  PRIVATE  Oft  FIELD  APP. 
75.0'  MIN  FOR  COUNTY  AND  MAIN  ROAOS. 

SLOPE  FOR  OFtALNACE  i-VA  OESIRASLE. 
tax  ALLOWABLE  1. 


MAINLINE 

OITCH  GRADE — 7  „  r,  oTlt'* 


2f 


1^ 


1 


SEE  PLANS  FOR  SURFACING 


-MAINLINE 
O'TCH  GRADE 


TYPICAL   SECTION  WITHIN  CLEAR  ZONE 
USE  A  PIPE  AS  NECESSARY  FOR  DRAINAGE. 
INSTALL  CULVERTS  OUTSIDE  THE  CLEAfi 
ZONE  OR  PROVIDE  END  TREATMENT. 


1 


^5££  PLANS  FOR  SURF 


AC  INC 


TYPICAL    SECTION  BEYOND  CLEAR  ZONE 


BACK  SLOPES  •« 

0'  -S' 

S'  ■  10- 

2-  1 

OVER  10' 

1.  Si  1 

FILL  SLOPES 

0'  -  10' 

<:  1 

10'  -20' 

2--  1 

OVER  20" 

1.  S!  1 

NOTES: 


APPROACH  GRADE  BEVONO  LANDING  IS  NOT  TO  EXCEED  lOX  UNLESS 
TRAFFIC  VOLUMES  AND  COST  INDICATE  SUCH  TO  BE  JUSTIFIABLE. 

CONSTRUCT  APPROACHES  TO  FIT  LOCAL  CONDITIONS,    MINIMIZE  TRAFFIC 
HAZARDS.    AND  AFFORD  ENTRY  AND  EXIT  OF  TRAFFIC  TO  AND  FROM  THE 
MAIN  ROAD. 

SECURE  IffilTTEN  PERMISSION  FROM  LANDOWNER  FOR  HfORK  BEYOND  THE 

RiCHT-OF-WAY, 

CRITERIA  SHOWN  ARE  FOR  PRIVATE  AND  FARM  FIELD  APPROACHES.  FOR 
COUNTY  AND  MAIN  ROAOS  USE  ESTABLISHED  STANDARDS  FOR  APPLICABLE 
FUNCTIONAL  CLASS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  203 


DWG.  NO. 

203-05 


APPROACHES 


EFFECTIVE-  AUCUSI  1999 


\tM}NrAN»  0£P*RTkt:HI  \yQNTANA 
'Of   IRASSPOftTATION       \  CAOO 


VERTICAL  OFFSETS  FROM  ROADWAY  AND  GROUND  SLOPES 
TO  ROUNOINC  LINES  FOR  CUTS 


GROUND 
SLOPE  —J 


NOTE: 

ROUNDING  IS  NOT 
REQUIRED  WHEN  BACK 
SLOPE  LENGTH  IS 
LESS  THAN  'T-. 


ROUNDING  LINE 


BACK   SLOPES  ?=  I    AND  STEEPER 


T  ■-  IS' 


^  SLOPE 

/^STAXE 

ROUNDING ' 


ORIGINAL  GROUND  SLOPE 
FLAT  OR  DESCENDING 


6ACIC  SLOPES 
?: 1   AND  STEEPER   (T  :    )6'  1 

VERT. 
OJST. 
"E" 
[FT.  ) 

DESCENDING  GROUND  CUTS 

0.  5m  (FT.  t 

0.  75!  1 

l<  1 

K  25!  1 

1.  51  1 

1.  75=  1 

2>  1 

FLAT 

5.0 

3.  8 

3.  0 

2.  5 

2.  1 

1.  9 

2.  0 

5.  5 

1.  3 

3.  5 

3.  0 

2.  6 

2.  A 

4.  0 

6.  0 

fl.  8 

A.  0 

3.  5 

3.  I 

2.  9 

6.  0 

6.  5 

5.  3 

A,  5 

A.  0 

3.  6 

3.  4 

8.  0 

7.  0 

5.  8 

6.  0 

fl.  5 

a,  1 

i.  9 

10.  0 

7.  5 

G.  3 

5.  S 

5.  0 

1.  6 

A.  A 

12.  0 

8.  0 

e.  8 

6.  0 

5.  S 

6.  1 

A.  9 

H.  0 

8.  5 

7.  3 

6.  5 

6.  0 

S.  6 

S.  A 

IE.  0 

9.  0 

7.  8 
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CONTtNUE  RUMBLE  STRIPS  ALONG  THE  FULL 
LENGTH.    INCLUDING  TAPERS,   OF  MAILBOX 
TURNOUTS.   SCENIC  TURNOUTS.  HISTORIC 
MARKER  TURNOUTS.  ETC. 


•  DETERMINE  THE  METHOD  QF 
INSTALLATION  FOR  RUMBLE 
STRIPS  ON  EXISTING  CONCRETE 
SHOULDERS  ON  A  CASE-BY- 
CASE  BASIS. 


LANE  EDGE  STRIPE 


ISOMETRIC  VIEW 


RADIUS —'  ' — DEPTH 
SECTION  A-A 


DEPTH 

RADIUS 

CONCRETE 

1  ■ 

ASPHALT 

Vp'  to 

12" 

RUMBLE  STRIP  DETAIL 


NOTES; 

CONSrnuCT  rumble  strips  in  accordance  with  THE  SPECIAL 
PROVISIONS  OF  THE  PROJECT. 

00  NOT  INSTALL  HUMBLE  STRIPS  OVER  CONCRETE  BRIDGE 
DECKS  OR  WHERE  OBSTACLES,    SUCH  AS  CONCRETE  BARRIER 
RAIL.  PREVENT  PROPER  PLACEkCNT. 


ITER5TATE  APPLICATION 


PROVIDE  RUMBLE  STRIPS  ON  THE  RIGHT 
AND  LEFT  SHOULDERS  OF  ALL  INTERSTATE 
NEW  CONSTRUCTION.  RECONSTRUCTION. 
AND  OVERLAY  PROJECTS. 


DETAILED 

DRAWING 

REFERENCE 

STANDARD  SPEC. 
SECTION  41  1 

DWG. 
4  11- 

NO. 
02 

CONTINUOUS 

SHOULOER 

RUMBLE 

STRIPS 

EFFECTIVE: AUGUST  1999 

'Of  TRMSPOfiTAJON     \  CADD 


<■  -0' 


MULTIPLE   ARCH  CULVERTS 
(METAL  CULVERTS  SHOWN) 


X  =  VARIABLE  (SEE  OTl,   OWC.   NO.   G03-IO  FOR 

CONCRETE  CULV.    AND  603-34  FOR  METAL   CULV.  ) 

r  ;  0.  5S  HITH  A  MIN.  OF  fl  '-O'  AND  A  MAX,  OF 
B'  -0'    (OUTSIDE  WALL   TO  OUlSlDE  WALL) 


4  -O" 


A-  -0 


MULTIPLE  ROUND  CULVERTS 
(METAL  CULVERTS  SHOWN  I 


PIPE  SHELL 


SINGLE  ROUND  CULVERT 

[CONCRETE  CULVERT  SHOvm  ( 


X  I  VARIABLE  ISEE  OIL.    DWC,   NO.   603-08  FOR 

CONCRETE  CUIV.    AND  605-3*  FOR  iiCTAL  CULV.  } 

y  --  0.  50  milH  A  MIN.  OF  <■  -0"  ANO  A  UAK.  OF 
B'-O"    (OUTSIDE  WALL  TO  OUTSIDE  WALL) 


CIll 


6' 


3* 


9" 


y,'  OlA.  CALV. 
ANCHOR  BOLTS' 


ANCHOR  fiOl  T  DFTAII 

6"   LONG  FOR  METAL  PiPE 
9'  LONC  FOR  CONCRETE  P[P£ 


ANCHOR  BOLT  SPACING; 

MIN.  OF  FIVE  y,-  OlA.  CALV.  ANCHOR  BOLTS 
IN  WALL.      USE  MAX.    SPACING  OF   1  5 


LOOP 
FERRULE  INSERT 


6  '  »  6"  K  W2, 9  WIRE 
MESH  ITYP.  FOR 
CW  AND  RCPI 


SECTION  A-A 


NOTES! 

USE  CL.    "OD"  CONCRETE  OR  EOUAL. 


SEE  DTL.  DWC.  NO.  603-18  AND  603-20 
FOR  BEDOINC  UNDER  CULVERTS. 


SEE  OTL.   DWC.    NO.   613-11  FOR  RIPRAP. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  552 


DWG.  NO. 
552-00 


CONCRETE  CUTOFF  WALLS 
FOR  CULVERTS 


EFFECTIVE"  AUGUST  1999 


'or  rff*NSPORTATlON      \  CADD  \ 


DIAMETER 
OR 

SPAN  X  RISE 

CUBIC  YARDS  OF  CLASS  DD  CONCRETE 
(Each  END) 

CUBIC  YARDS  OF  RIPRAP 

(EACH  ENDl  ® 
(DTL.  owe.  NO.  613-111 

C.  Y.  BEDDING 
MATERIAL  @ 

PER  L.  F. 
OF  PIPE 
(OIL.  OKC. 
NO.    603- IB  > 

CUTOFF 

WALL 
(OTL.  owe. 
NO.  552-001 

CONCRETE  EDGE  PROTECTION 
(OTL.   DWG.   NO.  613-081 

1.  5:  1 

2:  1 

2.  5:  1 

3:  1 

1.  5=  1 

2:  1 

2.  5!  1 

3=  1 

SING. 

DSL. 

S'NG.  1  OBL. 

SING.|  DBL. 

SlNC.j  OBL. 

SINC.  1  OfiL. 

SINCJ  DBL. 

SINC.J  OBL. 

SiNG.l  DBL. 

SINC.  1  DBL. 

SINC.   1  DBL. 

RCP   (SO.    END  ) 

IB" 

1.  1 

1.8 

2.  1 

3.  1 

2.6 

3.  7 

3,  1 

4.  4 

3.  5 

5.  1 

7.  7 

12.  1 

9.  6 

15.  0 

1  1.5 

18.  1 

13.  6  1  21.  3 

0.  9 

1.8 

5-1" 

1.  1 

1.  9 

2.  3 

3.  4 

2.  8 

1.  1 

3.  1 

4.  8 

3.  9 

5.  6 

8.  3 

13.  0 

10.  3 

16.  1 

12. 1 

19.  5 

14,  6 

22.  9 

1.0 

2.0 

GO" 

1.  2 

2.  0 

2.  6 

3.  7 

3.  1 

1.  S 

3.  7 

5.  3 

4.  3 

6.  1 

8.  6 

13-  9 

n.  0 

1  7.  3 

13.  3 

20.  9 

15.  6 

21.  6 

1,  1 

2.  2 

66- 

1.  3 

2.  1 

2.  8 

1.  0 

3.  3 

4.  8 

1.  0 

5.  7 

4.  6 

6.  6 

9.  A 

1  4.  8 

1  1.9 

18.  9 

11.  1 

22.  7 

16.  9 

26.  7 

1.  2 

2,1 

T?" 

1.  3 

2.  2 

3.  0 

1.  3 

3.  6 

5.2 

1.  3 

6.  2 

5.  0 

7.  2 

10.  2 

16.  > 

)2.  6 

20.  0 

15.  2 

24.  1 

17.  9 

28-  3 

1.  3 

2.6 

78  • 

1 .  1 

2.  3 

3.  2 

1.  7 

3.  9 

5.  6 

1.  6 

6.  7 

5.  3 

7.  7 

10.  7 

17.  1 

13.  3 

21.  1 

16.  1 

25.  5 

18.  9 

29.  9 

1.  1 

2.  8 

81" 

1.  1 

2.  A 

3.  A 

5.  0 

1.  1 

6.  0 

1.  9 

7.  1 

5,  7 

8.  3 

11.3 

18.  0 

11.  0 

22.  3 

IG.  9 

26.  9 

19,  9 

31.6 

1.  5 

3.  0 

90' 

1.  5 

2.  5 

3.  6 

5.  3 

A.  A 

6.  4 

5.  2 

7.  6 

e.  1 

8.  8 

H.  9 

le,  9 

14.  7 

23.  1 

17.  8 

28.  2 

20.  9 

33.  2 

1.  6 

1.  2 

96" 

1-  6 

2.  6 

3.  8 

5.  6 

4.  7 

6.  8 

5.  5 

6.  1 

6.  A 

9.  4 

12.  5 

19.  a 

15.  5 

21.  6 

18.  6 

29.  6 

21.9 

31.  9 

1 .  7 

i.  A 

RCPA    (SO.  END) 

58.  50"  X  36.  00' 

1.  1 

1.8 

1.9 

2.  8 

2.  2 

3.  3 

2.6 

3.  9 

3.  1 

1.  5 

7.  7 

12.  1 

9.  6 

15. 1 

11.6 

18.  6 

13.  G 

21.9 

0.  9 

1-  7 

65. 00*  »  10.  00" 

1.  2 

1.9 

2.  0 

3.  0 

2.  A 

3.6 

2.  9 

4.  3 

3.  3 

A.  9 

6.  3 

13.  1 

10.  3 

16.  6 

12.  4 

20.  1 

11.  6 

23.6 

0.  9 

1.9 

73.  00'  X  45.  00" 

1.2 

2.  0 

2.  2 

3.  3 

2.  7 

1.  0 

3.  2 

1.  7 

3.  7 

5. 1 

9.0 

11.  6 

M.I 

18.  1 

13. 1 

21,8 

IS.  B 

25.  7 

1.  0 

2.  0 

88.  00'  X  51.  00" 

1.  3 

2.2 

2.  6 

4.  0 

i.  2 

1.  8 

3.  7 

5.  6 

1.  3 

6.  5 

10.  5 

1  7.  3 

13.  0 

21.1 

15.  7 

25.  8 

18.  5 

30.  3 

1.  1 

2.  2 

102.  00'  !!  62.  00" 

1.  1 

2. 1 

3.  0 

1.  6 

3.  6 

5.  5 

1.  3 

6.  5 

5.  0 

7.  S 

1  1.9 

19.  G 

14.  7 

21.  3 

17.  7 

29.2 

20,  B 

31. 1 

1  IS.  00"  X  T2.  00- 

1.5 

2.  6 

3.  3 

S.  1 

1.  0 

6.  1 

1.  8 

7.  2 

5.  5 

a.  1 

12.  9 

21.5 

16.  1 

26.  7 

19.  4 

32.  1 

22.  8 

37.  e 

122. 00'  X  77. 25' 

1.  6 

2.  7 

3.  6 

S.  5 

1,  3 

6.  6 

5,  1 

7.  8 

6.  0 

9.  1 

1  3.  6 

23.  0 

1  7,  1 

28.  5 

20.  7 

31.  3 

21,  3 

10. 1 

138.  00*   X  BT.  13"' 

1 .  7 

2.  8 

1.  1 

6.  2 

1.  9 

7.  5 

5.  8 

8.  9 

6.  8 

1  0.  1 

15.  5 

25.  9 

19.  2 

32.  1 

23.  2 

38.  7 

27,  2 

15.  5 

151. 00"    X  96. 88" 

1.  8 

3.  0 

1.  5 

7.  1 

5.  5 

8.  5 

6.  5 

10.  1 

7.  6 

1  1 .  7 

1  7.  2 

29.  0 

2t.  4 

36.  0 

25.  B 

43.  3 

30.  3 

50.  9 

168, 75"    X  106.50- 

2.  0 

3.  3 

1.  9 

7.  6 

5.  9 

9,  2 

7.  0 

10.  9 

8.  1 

12.  6 

18,  1 

31.2 

22.  e 

38.  7 

27,  b 

16,  6 

32.  A 

51-  7 

RCP  (FETS) 

18' 

1 .  5 

2.  2 

3.  7 

5.  3 

16.  7 

25.  5 

0.  9 

1.8 

51' 

1 .  6 

2. 1 

4.  0 

5.6 

18.  1 

27.  7 

1.0 

2.0 

60" 

1.  T 

2.  6 

3.  0 

A.  A 

12.  9 

20.  0 

1.  1 

2.  2 

72" 

1.8 

2.  7 

3.  6 

5.  3 

14.  6 

23.  1 

1.  3 

2.6 

81" 

1.6 

2.  6 

3.  9 

S.  T 

15.  1 

23.  6 

1.  A 

2.  8 

RCPA  (FETSl 

IB- 

1.  1 

2.  2 

3.  0 

1.  1 

lA.  2 

21.  5 

0.  9 

1.7 

SI" 

1.5 

2,  3 

3.  2 

1.  6 

15.  1 

23.  1 

0.  9 

1.9 

60" 

1.  7 

2.  5 

3.  3 

1.  8 

15.  9 

21.  7 

1.0 
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NOTES: 


©    QUANTITIES  ARE  BASED  ON  A  THICKNESS  OF  2  FT,   AND  ARE 
PROPORTIONED  llfHEN  A  DIFFERENT  THICKNESS  IS  SPECIFIED. 

©    QUANTITIES  ARE  BASED  ON  NO,    3  FQUNOATIQN  STABILIZATION  WITH  A 
WIDTH  EOUAL   TO   (DIAMETER  OS  SPAN  I   *  4  FT,    +    (2   TIMES  SHELL 
THICKNESS  FOR  CONCRETE  OR  1"  FOR  fcCTAL  1  AND  A  DEPTH  EOUal 
TO  2  FT.    PLUS  'X".      TO  COMPUTE   THE  TOTAL  BEDDING  OUANnTY 
MULTIPLY  8T  (LENGTH  OF  PiPE  MINUS  21  FEET  I. 

SEE  DTL.  DWC.  NO.  603-18  FOR  DEFINITION  OF  NO.  3  FOUNDATION 
STABILIZATION  ANO  "X"  DIMENSION. 


FOR  PIPES  WITH  SKEW  BEVEL  ENDS 
ST  COSINE  OF  SKEW  ANCLE- 


OlVlOE  THE  QUANTITIES  SHOWN 
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(T)    QUANTITIES  ARE  BASED  ON  A  THICKNESS  OF  2  FT.    AND  ARE 
PHOPORIIONEO  WHEN  A  DIFFERENT  THICKNESS  IS  SPECIFIED. 

@    OUAMTITIES  ARE  BASED  ON  NO.    3  FOUNQATION  STABILIZATION  WITH  A 
WIDTH  EQUAL  TO  (DIAMETER  OR  SPAN)  t  4  FT.    .  i;  TimES  SHELL 
THICKNESS  FOR  CONCRETE  OR  4"  FOR  METAL)  AND  A  DEPTH  EOUAL 
TO  2  FT.    PLUS  -X'.      TO  COfcffUTE  THE  TOTAL  BEOOiNC  QUANTITY 
MULTIPLY  BY   (LENGTH  OF  PIPE  MINUS  24  FEET). 

SEE  OTL.  DWG.  NO.  603-18  FOR  DEFINITION  OF  NO.  3  FOUNDATION 
STABILIZATION  AND  'X'  DIWNSION. 

FOR  PIPES  WITH  SKEW  BEVEL  ENDS  -  DIVIDE  THE  QUANTITIES  SHOWN 
BY  COSINE  OF  SKEW  ANCLE. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION    552.  603.  613 


DWG.  NO. 
552-06 


CONCRETE.  RIPRAP  AND  BEDDING 

MATERIAL  OUANTIES  FOR  SINC. 
AND  DBL.    CULVERT  INSTALLATION 


EFFECTIVE:    AUGUST  1999 


^  W^^Of  TRANSPORTATION 


uohta.na\ 
\  CADO 


niAUFTFR 
OR 

SPAN  X  RISE 

CUBIC  YARDS  OF  CLASS  DD  CONCRETE 

(EACH  ENDI 

CUBIC  YARDS  OF  RIPRAP 
(EACH  END)  (T) 

(OTL.   DWG.   NO.  613-141 

r  Y  RFnniMn 

L.<   1  •  DLUL/  liNU 

MATFRIAI  (?) 

PER  L. F. 

OF  PIPE 
(OTL.  DWC. 
NO.  603-18) 

CUTOFF 

WALL 
(DTL.  DWG. 
NO.  562-001 

CONCRETE  EDGE  PROTECTION 

(OIL.    owe.    NO.  613-081 

1.6:  t 

2:  1 

2.  6:  1 

3=  1 

1  .  5M 

2:  1 

2.  5:  1 

3:  1 

SING.  1  OBL. 

SING.  1  DBL. 

SINC.I  OBL. 

SINC-I  OBL, 

StNG,  1  DBL. 

SING.  1  DBL. 

SlNG.|  OBL. 

SINC. I  OBL. 

SING.  1  OBL. 

SINC.  1  OBL, 

CSP  AND  SSPP 

ALL  CORRUGATIONS 

64" 

1 .  2 

2.  0 

2.  1 

3-  0 

2.  5 

3.  6 

8.  3 

1  3.  3 

10.  3 

16.51  ~ 

-    j    0. 9 

1.6 

60" 

1 .  3 

2.  1 

2.  2 

3.  3 

2.  7 

4.  0 

8.  9 

14.  3 

1  1.  1 

17.6  - 

1.0 

2.  0 

66" 

1 .  3 

2.  2 

2.  4 

3.  6 

2.  9 

4.  3 

9.  6 

15.  4 

11.9 

19.  1 

1,  0 

2.  1 

72" 

1 .  4 

2.  4 

2.  6 

3.  9 

3.  2 

4.  6 

1  0-  2 

1  6.  4 

12.  7 

20.  4 

1,  1 

2.  3 

78" 

1 .  5 

2.  5 

2.  8 

A.  1 

3.  A 

5.  0 

10.  8 

1  7,  5 

1  3.  4 

21.7 

1.2 

2.  4 

84" 

1 .  6 

2,  7 

3.  0 

4.  4 

3.  6 

5.  J 

11.5 

13.  6 

14.  2 

23.  1 

1.  3 

2.  6 

90" 

1.  6 

2.  8 

3.  2 

4.  7 

3.  6 

5.  7 

— 

12.  1 

19.  7 

1  5.  3 

24,  9 

1.  4 

2,  7 

96" 

1.  7 

3.  0 

3.  4 

5.  0 

4.  1 

6.  1 

1  3.  0 

21.2 

16,  1 

26.  3 

1.  5 

2.  9 

102" 

I.  a 

3.  1 

3.  6 

5.  3 

4.  3 

6.  4 

— 

13.  6 

22.  3 

1  6.  9 

2T.  7 

1.5 

3.  1 

106" 

1 .  9 

3.  3 

3.  a 

5.  6 

4.  6 

6.  8 

14,  3 

23.  5 

1  7.  8 

29.  1 

— 

1.6 

3,  3 

114" 

2.  0 

3.  4 

4.  0 

6.  0 

A.  8 

7.  2 

1  5.  0 

24.  6 

18.  6 

30.  6 

— 

I.T 

3.  4 

120" 

2.  1 

3.  6 

A.  2 

6.  3 

5.  1 

7,  6 

- 

15.  7 

25.  8 

19.  5 

32.  0 

— 

- 

1.  8 

3.6 

126" 

2.  1 

3.  7 

4.  4 

6.  6 

5.  3 

8.  0 

- 

16.  4 

27.  0 

20.  3 

33.  5 

1.  9 

3.  8 

1  32" 

2.  2 

3.  9 

4,  5 

6.  9 

5.  6 

3.  4 

1  7,  1 

23.  2 

21.2 

35.  0 

2,  0 

4.  0 

136" 

2.  3 

4.  0 

4.  8 

7.  2 

5.  8 

8.  8 

17.  8 

29.  5 

22.  1 

36.  5 

2.  t 

4.  2 

144" 

2.  4 

4.  2 

6.  0 

7.  6 

6.  1 

9.2 

18.  5 

30.  7 

23.  0 

38.  1 

2.  2 

4,  A 

150" 

2.  5 

4.  4 

5.  2 

7.  9 

6.  3 

9.  6 

19.  3 

32.  0 

23.  9 

39.  7 

2.  3 

A.  6 

!66° 

2.  6 

4.  6 

S.  4 

8.  2 

6.  6 

10.  0 

20,  0 

33.  3 

24.  a 

41.2 

2.  4 

4.  6 

162" 

2.  7 

4.  7 

5.  6 

6.  6 

6.  9 

10.  4 

20.  6 

34.  e 

26.  7 

42.8 

2.  5 

5.  0 

168" 

2.  8 

4.  9 

6.  9 

a.  9 

T,  1 

to.  8 

21.5 

35.  9 

26.  7 

44.  6 

2.  6 

5.  2 

174" 

2.  9 

6-  1 

6-  1 

9-  3 

7.  4 

11.3 

22.  3 

37.  2 

27.  6 

46.  1 

2.  7 

5.  4 

tao" 

3.  0 

5.  3 

6.  3 

9.  6 

7.  7 

11,7 

23.  0 

38.  5 

28.  6 

47.  8 

2.  8 

5.  7 

186" 

3.  1 

S.  4 

6.  6 

10.  0 

7.  9 

12.  1 

23.  8 

39.  9 

29.  5 

49.  5 

2.  9 

5.9 

1  92' 

3-  2 

5-  6 

6.  7 

1  0.  4 

a.  2 

12.  6 

24.  6 

41.3 

30-  5 

51.2 

3.  0 

6.  1 

1  38" 

3.  3 

5.  8 

7.  0 

10.  7 

8.  5 

13.  0 

25,  4 

4Z.  7 

31,5 

52.  9 

3.  2 

6.  3 

204' 

3.  4 

6.  0 

7.2 

11.1 

a.  a 

13,5 

26.  2 

44,  1 

32.5 

54.  7 

3.  3 

6.6 

210" 

3.  5 

6.  2 

7.  4 

11,6 

9.  1 

13.  9 

27.  0 

45.  5 

33.5 

56.  A 

3.  4 

6.  e 

216* 

3.  6 

6.  4 

7.  7 

I  1.  9 

9.  3 

1  4.  4 

27,  8 

46.  9 

34.5 

58.  2 

3.  5    j    7,  0 

228' 

3.  8 

6.  6 

8.  1 

12.  6 

9.  9 

15.  3 

29,  5 

49.  9 

36.  6 

61.8 

3.  8        7,  5 

240" 

4.  0 

7.  2 

a.  e 

13.  4 

10.  5 

15.  3 

31.  2 

52.  9 

38.  7 

65.  6 

4.0  8.0 

252* 

4.  2 

7.  6 

9.  1 

14.  2 

1  1.  1 

17.  3 

32,  9 

55.  9 

40.8 

69.  3 

4,3    i  e.6 

CSPA 

2V-i'    ■  CORRUGATIONS 

49"    «  33" 

1 .  ( 

1 .  a 

1,4 

2.  1 

1  .  7 

2,  5 

6.  3 

to,  1 

7.  8 

12.  6 

0.  8 

1.  6 

57"    ■  38' 

1.  2 

1  .  9 

1.  6 

2.  3 

1.  9 

2.  a 

6.  9 

M.I 

a.  5 

1  3.  B 

0.  9 

1.8 

64"    X  43" 

1.  3 

2.  1 

1 .  7 

2.  6 

2.  0 

3.  1 

7.  4 

12.  0 

9.  2 

15.  0 

0.  9 

1.9 

7  1"    X  47- 

1.3 

2.2 

1.6 

2.  8 

2.  2 

3.  3 

7.9 

12.  8 

9.  8 

16.  0 

1.0 

2.  1 

77'    X  52" 

1 ,  4 

2.  3 

2.  0 

3.  0 

2.  4 

3,  6 

S.  4 

13.  7 

10.  4 

17,  0 

1.  1 

2.  2 

83'    X  57' 

1.5 

2.  5 

2.  1 

3.  2 

2.  6 

3.  9 

8.  9 

14.  6 

11.0 

18.  1 

1,2 

2.  4 

CSPA 
3*  X  r  CORRUGATIONS 

40'  X  31' 

1 .  1 

1.  7 

I.  3 

1.  9 

1.  6 

2.  3 

5.  8 

9.  2 

7.  2 

11.4 

0.  8 

1.5 

46'  X  36' 

1.2 

1.9 

1.  4 

2.  1 

1 ,  7 

2.S 

6.  3 

10.  0 

7.6 

12.  4 

0.  8 

1.  7 

53*   X  41' 

1.  2 

2.  0 

t.  G 

2.  3 

1.  9 

2.  8 

6.  7 

10.  8 

6.  4 

13.  5 

0.  9 

1.9 

60'  X  46" 

1.  3 

2-  2 

1 .  7 

2,  5 

2.  0 

3.  0 

7,  2 

11.7 

9.  0 

14.  5 

1.0 

2.  0 

66'    X  51' 

1.  4 

2.  3 

1.  8 

2.  8 

2.  2 

3-  3 

7.  7 

12-  6 

9-  8 

16.  9 

1,  1 

2.  2 

73'    X  55" 

1.5 

2.  5 

2.  0 

2.  9 

2.  3 

3,  5 

8.  3 

1  J.  5 

10,  3 

16.  a 

1.2 

2.  5 

81"    X  59* 

1.6 

2.  6 

2.  2 

3.  3 

2.  6 

3.  9 

9.  1 

14.  6 

I  1.2 

18.  4 

1.2 

2.  A 

87"    X  63' 

1.6 

2.  7 

2.  3 

3.  5 

2.  8 

4-  2 

9.  6 

15.  7 

t  1-  9 

19.  5 

1.  3 

2.  6 

96'    X  67' 

1 ,  7 

2.  9 

2.  4 

3.  7 

2.  9 

A.  6 

10,  0 

16,  6 

12,  5 

20,  6 

1 ,  4 

2.  8 

103"    X  71" 

1.  8 

3.  0 

2.  6 

4.  0 

3.  1 

4.  7 

10.  5 

17.  5 

13.  1 

21.  7 

1.  5 

3.0 

1 12'    X  75' 

1.9 

3.  2 

2.  7 

4.  2 

3.  3 

6.  0 

1  1 .  1 

ta.  5 

13.8 

22.  9 

1.  6 

3.  2 

117'   X  79' 

2.  0 

3-  4 

2.  9 

4.  4 

3.  4 

5.  J 

11.6 

19.  4 

14.  4 

24.  1 

1.  7 

3.5 

128'  X  63' 

2.  1 

3.  5 

3.  0 

4.  7 

3.  6 

5,  6 

12.  1 

20.  3 

15,  1 

25.  2 

1.  8 

3.  7 

137"    X  87- 

2.  2 

3.  7 

3.  2 

4.  9 

3.  8 

5.  9 

12.  7 

21.3 

15.  7 

26.  5 

2.0    t  3,9 

142"   X  91* 

2.  2 

3.  9 

3.  3 

6.2 

4.  0 

6,  2 

13.  2 

22.  3 

16.  4 

27.  7 

2.  1    1    4,  2 

NOTES: 


0   QUANTITIES  ARE  BASED  ON  A  THICKNESS  OF  2  FT.   AND  ARE 
PROPORTIONED  WHEN  A  DIFFERENT  THICKNESS  IS  SPECIFIED. 

@    QUANTITIES  ARE  BASED  ON  NO.    1  FOUNDATION  STAB^IjlATION  WITH  A 
WIDTH  EOUAL  TO  (DIAhCTEft  OR  SPAN)  +  4  FT,    ■*  (2  TIMES  SHELL 
THICKNESS  FOR  CONCRETE  OR  A'  fOR  METAL)  AND  A  DEPTH  EOUAL 
TO  2  FT.  PLUS  "X".     TO  COMPUTE  THE  TOTAL  BEDDING  OUANTiTT 
MULTIPLY  BY  (LENGTH  OF  PIPE  MINUS  24  FEET). 

SEE  DTL.  DWC.  NO.  603-18  FOR  DEFINITION  OF  NO.  3  FOUNDATION 
STABILIZATION  AND  "X"  DIMENSION. 

FOR  PIPES  WITH  SKEW  8EVEL  ENDS  ■  DIVIDE  THE  QUANTITIES  SHOWN 
BY  COSINE  OF  SKEW  ANCLE. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION    552.  603.  613 


DWG.  NO. 
552-08 


CONCRETE.   RIPRAP  AND  BEDDING 
MATERIAL  QUANTITIES  FOR  SING. 
AND  OBL.    CULVERT  INSTALLATION 


EFFECTIVE:   AUGUST  1999 


fWNTAMA  OEPARTI£NT\ 
'or  IRANSP(^T*Tm 


yOHTAMA 

I  CAOD 


CONNECTIONS 


ARCH  PIPE 


TYPE  3 


NOTES: 

PROVIDE  TOE  PLATE  WHEM  SPECIFIED. 

GALVANIZE  ALL  PARTS  (N  ACCORDANCE  WlTH 
AASHTO  U  36. 

PAINT  ANY  AREAS  IMERE  GALVANIZING  IS  BROKEN 
OR  METAL  "S  BARE  wilM  ONE  COAT  OF  ZINC 
CHROWATE  PRIME  AND  TWO  COATS  OF  ALUMINUM 
PAINT, 

MINOR  VARIATIONS  IN  DESIGN  MAT  6£  ACCEPTABLE 
ON  APPROVAL  OF   THE  CNClNEEH. 


ELEVATION 


SPAN 


■FINISH  EARTH  SLOPE 
A5  REQUIRED 


APPROX.    2.  5t  I 

sl  ope 


CONNECTION 


TYPICAL  CRQSS-SECTION 
(ILLUSTRATED  WITH  TYPE  3  CONNECTION! 


PLAN 


3"   X  r  CORP. 

MINIMUM 

THICKNESS 

/^'CORR. 

MINIhUM 
THICKNESS 

DIMENSIONS 

TYPE 
CONNECTOR 

SPAN  X  RISE 

SPAN  X  RISE 

A 

1"  TOL. 

B 

MAX. 

H 

1"  TOL. 

L 

I'/j-  TOL. 

F 

2*  TOL. 

IT-  X  13" 

0.  064- 

7" 

9' 

6" 

19- 

30' 

2 

21'  X  15" 

0.  064" 

7- 

10' 

6" 

23" 

30" 

2 

2A'  K  re" 

0.  064" 

8" 

12' 

6" 

28" 

42" 

2 

28"    X  20" 

0.  064- 

9' 

14' 

6"" 

32" 

48" 

2 

35"    X  2A~ 

0, 079' 

10' 

16" 

6*" 

39" 

SO' 

2 

AO'  ■  31" 

0.  079' 

A2'  X  29" 

0.  079" 

12' 

IB" 

8* 

46" 

75" 

3 

Of  X  36' 

0.  109' 

49'   X  33" 

0. 109" 

13' 

21  ' 

9' 

53' 

85- 

3 

53'  X  -11 " 

0.  109- 

57"  X  38" 

0.  109- 

18' 

26" 

12"        I  63" 

90' 

3 

60"  X  46" 

0.  109' 

&A'  X  43" 

0.  109' 

18' 

30- 

12'  70' 

102' 

3 

6e"  (■SI- 

0. 109* 

71"    X  Al- 

0. 109" 

18- 

33' 

12- 

77' 

1  14' 

3 

TS-  X  55" 

0.  109" 

TT-   K  52* 

0.  109' 

18- 

36- 

!2" 

77' 

126' 

3 

ar  X  59" 

0.  109' 

83'  X  57- 

0.  109' 

18* 

36" 

12" 

77' 

138' 

3 

SEAMS  OR  JOINTS  LENGTMWtSE  OF  THE  APRON  ARE 
ACCEPTABLE   IF  SECURELY  BOLTED  OR  WELOEO 
AND  PAINTED  AS  PROVIDED  ABOVE. 


ROUND  PIPE 


PLAN 


PIPE 
DIA. 

MINIMUM 
THICKNESS 

OiKCNSIONS 

TYPE 
CONNECTOR 

A 

r  TOL. 

6 

MAX. 

H 

1'  TOL. 

L 

l/l*  TOL. 

f 

J'  TOL. 

12" 

0.  064- 

6* 

6" 

S" 

21 ' 

24- 

IS- 

0. 064' 

7" 

B'' 

6" 

26" 

30' 

IS" 

0.  064" 

8" 

10' 

G" 

3i  - 

36" 

21" 

0.  064" 

9" 

12' 

6" 

36' 

42' 

24- 

0.  064  ■■ 

10' 

1  3' 

6" 

4  t  ■ 

48' 

30* 

0,  079" 

12- 

If 

8" 

SI  • 

60' 

2 

36" 

0.  0T9" 

14" 

19" 

9" 

60- 

72' 

2 

42" 

0.  109" 

16' 

22' 

1  I  ' 

69- 

84' 

3 

4B* 

0.  109" 

18- 

?7" 

12" 

78" 

90* 

3 

54" 

0.  109" 

18- 

30" 

12' 

84" 

102- 

3 

60" 

0.  109" 

IB- 

33* 

12- 

87" 

1  14" 

3 

66" 

0.  109' 

IB" 

36* 

12* 

87" 

120- 

3 

72' 

0. 109" 

18" 

39- 

12* 

87" 

126" 

3 

76" 

0.  109" 

18' 

42' 

12' 

87- 

132" 

3 

84- 

0.  109' 

18" 

45- 

12* 

87- 

138" 

3 

DETAILED  DRAWING 

REFERENCE  OWG. 

STANDARD  SPEC.  cril 
SECTION  603,  709  ^^-^ 

NO. 

02 

CMP  FLARED  END 

TERMINAL  SECTION 

iFETSl 

EFFECTIVE: AUGUST  1999 

}UDNJ»H*  0£P*ftntNf  KjlOHTAHA 
'Of  tftHHSPOfiTAXOM      \  CUDO 


TYPE  "A" 


TYPE  "B" 


GROOVE  END  OH  OUTLET  ENO  SECTIONS 
rONCUE  END  ON  INLET  END  SECTIONS 


BAR  AND  STEEL  fA9RIC 
REiNFOnc£P.(ENT 


SECTION  X-X 


BOAO  SURFACE 


NORMAL 

SHOULDER 
SLOPE 


CULVERT  I  ■■END  SECTION 


PLANNED  CULVERT  LENGTH 


SLOPE  DETAIL 


ENO  VIEW 


■GROOVE  END  ON  OUTLET  END  SECTIONS 
TONGUE  END  ON  INLET  END  SECTIONS 


SECTION  X-X 


WOAD  SURFACE 


-P-  

I  ^CULVERT-'  i^ENC 


PLANNED  CULVERT  LENGTH 


SLOPE  DETAIL 


NORMAL 

SHOULDER 
SLOPE 


% 


END  VIEW 


TYPE  "A" 

DU. 

X 

B 

C 

D 

E 

T  « 

1?" 

a- 

2*  -0" 

1--% 

2'  -0" 

2* 

IS" 

6" 

2'  -J" 

3' - lO" 

6"  -  1" 

2'  -6' 

27-- 

18" 

9' 

2  3 

3'  -  1  0" 

6'  -  1" 

3'  -0' 

2'/2' 

2  A 

9'/?- 

3  -T'/i" 

2'  -6" 

6'  -1V>' 

A-  -0' 

3" 

30" 

1  ■  -0" 

A  -6 

5  -O* 

36" 

1*  -3" 

5'  O" 

£■  -0' 

A' 

A2 

r  -9- 

5'  -3" 

?■  - 1 1- 

B'  -2" 

6'  -e* 

AVI- 

IS' 

?*  -0* 

6'  -0  ' 

2"  -2" 

8'  -2* 

T'  -3" 

S' 

5^'' 

2  -y 

6  -5 

?■ -  1  I" 

B'  --1" 

6'/i' 

TOLERANCES  IN  THE  ADJACENT  TABLES  My  NOT 
VARY  MORE  THAN  ll.SZ  FOR  THE  OII*NSI0NS  SHO<«N. 
OTHERWISE  THEY  MUST  CONFORM  TO  AASHTO  M  I  TO. 


TYPE  "8" 

OIA. 

X 

B 

C 

0 

E 

T  ■ 

12" 

a* 

2'  -0* 

A--%' 

6--V 

2'  -O'' 

2' 

IS" 

6" 

2  -3" 

3  -  ?0" 

6'  - 1" 

2'  -6" 

2%- 

16° 

9"" 

2  3" 

3'  -  10' 

6'  - 

3'  -0' 

2'/j" 

2A' 

3-T'// 

2'  -6" 

6'  -I'A- 

A-  -0" 

3" 

30' 

r  -0- 

AS- 

6'  - 1  y*' 

5'  -0" 

3'/j- 

36' 

r  -3" 

5  -3' 

2'  -lOV 

B-  - 1  y/ 

6-  -O" 

a" 

42' 

r  -9' 

5'  -3* 

2"  -  11- 

8'  -2" 

6-  -6  ■ 

A'/Z- 

ie- 

2'  -0' 

6'  -0" 

2'  -2" 

B'  -2" 

T  -0" 

5" 

5^* 

2'  -3' 

5  -5' 

2  -9%- 

8  -2'// 

T  -6" 

5'/i- 

•  WALL    '8'  THICKNESS 


•  WALL  "8"  THICKNESS 


LARGE  DIAMETER  PIPE 


■GROOVE  ENO  ON  OUTLET  END  SECTIONS 
TONGUE  ENO  ON  INLET  END  SECTIONS 


PLAN 


SECTION  Y-Y 


END  VIEW 


TIE  BOLT  CONNECTION 


2  TIE  BOLTS  EACH  AT 
60*   TO  THE  VERTICAL, 
USED  TO  TIE  END 
SECTION  10  ADJACENT 
STRAIGHT  SECTION. 
<SEE  TIE  BOLT  DETAIL.  ) 


GALVANIZED  ETE  BOLT  •» 

^  GALVANIZED  BOLT  «* 

£  L  


2'    MAX.     (TYP,  ) 

32'    lADJ.    tWi'  MIM.  1 


«•  y*'  FOR   12"    TO  bA'  OIA,  RCP 
1"  FOR  60"  TO  84"  DIA.  RCP 


TIE  BOLT  DETAIL 
(TWO  PER  ENO  SECTION! 


LARGE  DIAMETER 

CULVERT 

DiA. 

SLOPE 

T  • 

X 

B 

c 

0 

E 

F 

60" 

2:  1 

G" 

2-11" 

5'  -0" 

3'  -3" 

6'  -3' 

8  -0- 

5' 

72 

!.  86;  1 

7" 

3'  -O" 

&■  -6" 

r  -9" 

a  -3- 

g-  -0" 

5' 

84" 

1.  5:  1 

8" 

3  -0" 

T  -6/r 

1'  -9" 

9'  -3'/i- 

10-0" 

6/,- 

•  WALL  "B"  THICKNESS 


TIF  ROl  TS!  USE  TWO  TIE  BOLTS  ON  ALL 

FLARED  END  SECTIONS.    ONE  ON  EACH 

SlOE  AT  60*  TO  THE  VERTICAL.  GALVANIZE 
ALL  PARTS.     SEE  TIE  BOLT  DETAIL. 

CONSTRLJCTinN:      CONSTRUCT  ACCORDING  TO 
CLASS  111.    AASHTO  M  170.    AS  FAB  AS 
DESIGN  WILL  PERMIT. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  603,  706 


owe.  NO. 
603-08 


PREFABRICATED  RCP 
FLARED  END  TERMINAL 
SECTION  (FETS) 


EFFECTIVE:  AUGUST  1999 


'Of  tHANSPOtiTAllON 


\  cado 


RISE 


LONGITUDINAL  SECTION 


END  VIEW 


SPAN 


PLAN  VIEW 


■CflLVANiZEO  EYE  BOLT 

,  GALVANIZED  BOLT 


2'    MAX.     (TtP.  J 

32"    lAOJ.    *l'/i"    MIN.  1 


y,'  EOa  18"  TO  5^"  EOUIV.  SIZE 
r  FOR  60'  TO  12'  EOUIV.  SIZE 


TIE   BOLT  DETAIL 
(TWO  PER  END  SECTION) 


TIE  BOLTS:     U$E  TIE  BOLTS  ON  ALL  FLARED 
END  SECTIONS.    ONE  ON  EACH  SIDE   AT  60' 
TO  THE  VERTICAL.     GALVANIZE  ALL  PARTS. 
SEE  TIE  BOLT  DETAIL. 

CONSTRUCTION:      CONSTRUCT  ACCORDING  TO 
CLASS  A- 111.    AASHTO  M  206.    AS  FAR  AS 
DESIGN  WILL  PERMIT. 


EOUIV.  SIZE 

SPAN 

RISE 

T  « 

X 

9        1  C 

0 

£ 

R 

SLOPE 

'6" 

22* 

'  V/i 

2Vi 

8/j- 

15*  27- 

72" 

36" 

3' 

3:  1 

28'/7" 

18" 

3" 

39* 

33" 

72" 

16* 

3* 

3:  1 

30" 

36'/,' 

2ZVj 

3'/i- 

Vh' 

50" 

16' 

96' 

60" 

3* 

3i  1 

56" 

26^4" 

A" 

1 1  %• 

60" 

36" 

96" 

72" 

6' 

3i  1 

S1'/b' 

31 V 

15%- 

60" 

36" 

96" 

78" 

6" 

3:  1 

sew 

36" 

s* 

21" 

60" 

36" 

96" 

81' 

6" 

3:  1 

5^' 

65' 

10" 

5'/?- 

25Vj- 

60' 

36" 

96" 

90" 

6" 

3i  1 

60* 

T3'/r 

flS" 

6" 

31" 

60" 

36" 

96" 

96" 

6' 

3!  1 

T2- 

88' 

7" 

31" 

60" 

39" 

99" 

120" 

6' 

2-  1 

•  WALL  "B"  THICKNESS 


DETAILED  DRAWING 


REFERENCE 
SIANDARD  SPEC. 
SECTION  603 


DWG.  NO. 
&03- 10 


PREFABRICATED  RCP  ARCH 
FLARED  END  TERMINAL 
SECTION  (FETS) 


EFFECTlVEr    AUGUST  1999 


'Of  rffAfJSPOftTArm 


ROAD  APPROACH  CULVERT  END  TREATMENT 


OUANTITIES    IFOR  ESTIMATING  ONLY) 


OIA.  A 
RCP 

H  PIPE 

LENGTH 

F-6l'/r  K  l/a" 
FERRULE  LOOP 
INSERT  (EACH  i 

LENGTH  2Vf'  DIA. 
SCHEDULE  10 
CALV.  PIPE 

DIMENSIONS   IFT.  1 

e 

c 

0 

E 

C 

R 

J 

15" 

1.  75' 

0.  69 

0.  27 

1.  0 

0.  25 

0.  75 

18' 

6.  5' 

0.  71 

0.  25 

5.  75 

0.  25 

0.  75 

21" 

10.  0' 

10 

1  ?.  S' 

0.  s 

2.  0 

0.  75 

0.  21 

9.  25 

0.  25 

0.  75 

(AS  REQUIRED) 


PLAN  VIEW 


/?"  X  A'  HEX 

HEAD  BOLT-^ 

■GROUND  LINE 


SCHEDULE  10  GALVANIZED 
STEEL  PIPE  IAS  REQUIRED  1 


GROOVE  END  ON  OUTLET 
TONGUE  END  ON  INLET 


SECTION  A-A 


27I/,"  LONG  PIPE 
30/r  LONG  PIPE 


END  VIEW 


VIEW  OF  INSERTS 


NOTE  I 

PAINT  ALL  NON-CALVANlZED  PARTS 
IN  ACCORDANCE  WITH  SECTION  710 
OF  THE  STANDARD  SPECIFICATIONS. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION    603.  710 


DWG.  NO. 

603- 12 


RCP  ROAD  APPROACH 
CULVERT  END  TREATMENT 
(RACET ) 


EFFECTIVE:  AUGUST  1999 


'.UONJAN*  0£PAPIItST\UO»TANA\ 
'or  II>ASSPOR!ATION      \  CADD 


H  (SEE  NOTESi 


J  fSEE  NOTES  1 


PLAN  VIEW 


SECTION  A-A 

ILLUSTRATeO  WITH  24" 
Ci*  130"  CUP  UTILIZES 
FOUH  CALV.    STEEL  PIPES  I 


3"  OIA. 
STEEL  PtPE 
IAS  REQUIRED) 


ENO  VIEW  SECTION  B-B 


ROAO   APPROACH  CULVERT  ENO  TREATMENT 

QUANTITIES    (FOR  ESTIMATING  ONLY  I 

OIA.  A 

H  PIPE 
LENGTH 

X  V  X  %- 

CALV.  CHANNEL 

LENGTH  3-  DIA 
SCHEDULE  10 
GALV.  PIPE 

OIMENSIONS  IfT.  1 

B 

C 

0 

£ 

G 

I 

J 

IS" 

7.  0' 

10' 

0.  20 

0.  20 

5.  0 

6.  0 

1.0 

I8" 

8.  0' 

10' 

0.  33 

0.  33 

5.0 

7.  0 

1.0 

21" 

10.  0' 

!?■ 

6.  0' 

0.  IS 

1.  95 

0.  50 

0.  50 

6.  0 

9.  0 

1.0 

30- 

12.  5' 

16' 

10.  0 

0.  20 

1.  95 

0.  60 

0.  60 

e.  0 

11.5 

1.  0 

NOTES: 

I  I  PIPE  TO  HAVE  ANNULAR  CORRUGATION  OR  REROLLED  ENDS.  USE  ONLT 
APPROVED  COUPLING  BAND  PER  STANDARD  SPECIFICATION  709.02  CMP. 
FOR  RCP  END  TREAThtNT.    SEE  OTL.   OffG.   NO.  603- 26  FOR  CONNECTION. 

21  THE  TWO  y^'  CHANNELS  PMY  BE  ELIMINATED  FROM  THE  CULVERT  END 
TREATMENT  iFi 

A,    THE  CULVERT  IS  FABRICATED  WITH  12  CAGE  (0.103'  THICK  1  MATERIAL. 

6.    HALF  CtRCLE  NOTCHES  ARE  CuT  IN  THE  CULVERT  FOR  THE  STEEL  PIPE 
WITH  CONTINUOUS  WELD  OF  THE  P£HiPH£BY  IN  CONTACT  PROVIDEO. 

C.    ALL  WELDS  AND  OThEH  NON-CAL VANIZEO  PARTS  ARE  PAINTED  IN 
ACCORDANCE  WITH  STANDARD  SPECIFICATIONS  SECTION  710. 

3)  CONNECTIONS  MADE  PER  OTL.   DWG.   NO.   603-26  REQUIRE  PIPE  LENGTHS  H 
AND  J  TO  BE  INCREASED  BY  3*. 


DETAILED  DRAWING 


REFERENCE  DWG.  NO. 

STANDARD  SPEC.  C,C\-\  -  1  4 

SECTION  603.  709.  710  ' 


CMP  ROAO  APPROACH 
CULVERT  END  TREATMENT 
(RACET  ) 


EFFECTIVE: AUGUST  1999 


(  UOHtMA  Of^APtltur  VUOMTAHA 

'Of  IRAN-^PQRTATON      \  CADD 


15'  ■  10' 


'A"    X  8"   J-eOLTS.    A  RtOUlHEO    lEMBEDOEO  6~  DEEP 


2!'// 


■E 


A 

* 

I 

J 

2'  - 10- 


PLAN 


^■  -7- 


SECTION  A- A 


QUANTITIES 

CLASS  "00" 
CONCRETE 

(C.Y.  1 

RE  INF  one  INC 
STEEL 
(LB.  1 

STRUCTURAL 
STEEL 
IL6.  1 

'/^•  01*.   X  S' 

J  eot-Ts 

(EACH  1 

1.5 

126 

218 

8'  -9" 


B" 

19' 


22  V 


□L_ 

"T 


12" 


3ti 


2'  -0- 


OffiLL  A  HOLES 

-^i'H1^-^1^-^tl 


END  VIEW 


MEDIAN  GRATE  DETAILS 


TYP 


2'/r  OIA.  PIPE 

'/,-  CHAMFER  EACH  END 


NOTES! 

CONFORM  ALL  STRUCTURAL  STEEL  FOR 
CRATES  TO  THE  REQUIREMENTS  FOR  ASTM 
A  36  STRUCTURAL  CARBON  STEEL. 

PAINT  ALL  EXPOSED  METAL  PARTS  AND  WELDS 
WITH  ONE  COAT  OF   ZINC  RICH  PAINT  AND  TWO 
COATS  OF  ALUMINUM  PAINT  ACCORDING  TO 
STANDARD  SPECIFICATION  SECTION  710. 


SECTION  E-E 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  603.  708. TiO 


DWG.  NO. 
603-16 


CAST- IN-PLACE  MEDIAN 
U-TURN  CROSS  DRAIN 
AND  CONCRETE  BEVELED  END 


EFFECrivE:AUCUST  1999 


'Of  JltANSfaflTATeN      \  CADO 


9'  -6' 


5'// 


I  -6" 


e  SPACES  AT  r  - 1 r 


PLAN  VIEW 


!■  -0* 


3'  -0" 


2\'    K  15" 
CSPA 

2'/l"   X  2/r   K  '/,-  CALV. 
STRUCTURAL  TUBiNC  CROSS-PIPE 
PER  ASTM  A  SOO  GRADE  8 


EXISTING  OR  NEW 
CSP  OR  CSPA 


DETAJL  A 


r-10%- 


ELEVATION 


NOTE! 

PAINT  ALL  EXPOSED  METAL  PARTS  WITH  ONE  COAT  OF  ZINC 
RICH  PAINT  AND  TWO  COATS  OF  ALUMINUM  PAINT  ACCORDING 
TO  STANDARD  SPECIFICATION  SECTION  710. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION   603.  TOB,  710 


DWG.  NO. 
603-  1  7 


PRECAST  MEDIAN  U-TURN 
CROSS  DRAIN  AND  CONG. 
BEVELED  END 


EFFECTIVE:  AUGUST  1999 


'Of  TffANSPORTATm 


UO»TANA\ 

X  CADO 


EXISTING  GROUND 


2D  WIN. 

12    -0"  MAX. 


DEPTH  !  "X'  *  3' 
(SEE  NOTES  ft  &  0) 


(SEE  NOTE  B) 


HOUGH  EXCAVATION  FOR 
aCODING  BLANKET 


r  -0'  MIN. 


9EDDING  BLANKET 
(SEE  NOTE  Bl 


EXISTING  GROUND 


I-  PIPE 


INSTALLATION  AND  BEDDING 

(CLASS  C.  MODIFIED) 


r-O"  MtN 


DEPTH  +  3" 

(SEE  NOTES  A  &  Dl 


12*  MIN.    THICKNESS.    OR  AS 
DIRECTED  8T  THE  ENC(NEER. 
LICHTLT  AND  UNIFORMY 
COMPACTED  


NOTE!     THE  PROJECTION 
RATIO  FOR  POSITIVE 
EMBANK«NT  INSTALLATIONS 
EQUALS  THE  VERTICAL 
DISTANCE  BETWEEN  THE 
TOP  OF  THE  PIPE  AND  THE 
NATURAL  GROUND  SURFACE 
DIVIDED  BY  THE  OUTSIDE 
VERTICAL  HEIGHT  OF  THE 
PIPE. 


3'  (SEE 
NOTE  8  1 


CR'aaular  f^iu.- 

%W  ' — •'PZlf^  


SILTT  LOAM  OR  SAND.  SHAPED  TO  FIT 
BOTTOM  OF  PIPE  AND  THEN  COMPACTED 
AT  HAUNCHES  AND  SIDES  OF  PIPE 


2-ROCK 


DEPTH  =  -X"  *  3* 
(SEE  NOTES  A  &  0) 


12'  MIN.  THICKNESS 
OR  AS  DIRECTED  Br 
THE  ENGINEER  


SIDE  FILL 
(SEE  NOTE  CI 


D  +  ^'  -0"   TO  30 
OR  AS  DIRECTED  Bt  THE  ENGINEER 


■LOOSE  GRANULAR  FILL.  SHAPED  TO  FIT 
BOTTOM  OF  PIPE  AND  THEN  COMPACTED 
AT  HAUNCHES  AND  SIDES  OF  PIPE 


3-FOUNDATION  STABILIZATION 


NOTES' 


(Al  FOR  STRUCTURAL  PLATE  PIPE.   THE  LENGTH  OF  BEDDING  ARC  NEED  NOT 
EXCEED  WIDTH  OF  BOTTOM  PLATE, 

(Bl  SHAPE  SEOOiNG  BLANKET  OF  SILTY  LOAM  OR  SAND  TO  FIT  BOTTOM  OF  PIPE. 
THE  MINIMUM  THICKNESS  BEFORE  PLACING  PIPE  IS  3°. 

(CI  COWACT  SIDE  FILL  IN  G"  LAYERS  TO  DENSITY  SPECIFIED  FOR  ADJACENT 
EMBANKMENT.     SEE  SECTION  203.03.3  OF  THE  STANDARD  SPECIFICATIONS 
FOR  THE  DENSITY  REQUIREMENTS. 

(Dl  SEE  DTL.  DWG.  NO.  603-08  AND  603-32  FOR  "X*  DIWENSIONS  ON  CONCRETE 
CULVERTS  AND  DTL.  DWG.  NO,  603-10  AND  603-34  FOR  "X"  DIMENSIONS  ON 
METAL  CULVERTS. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  207.  603.  TOI 


OWG.  NO. 
603-16 


CSP  AND  SSPP 
CULVERT  BEDDING 


EFFFC'IVfr  AUGUST  1999 


'Of   TffAHSPORJA'm      \  CAOD 


NOTE:      THE  PROJECTION  RATIO   IP  I  FOR 
POSITIVE   tKeANKMENT  INSTALLATIONS 
EQUALS  THE  VERTICAL  DISTANCE  SETWEEN 
THE  TOP  OF  THE  PIPE  AND  THE  NATURAL 
GROUND  SURFACE  DIVIDED  BY  THE  OUTSIDE 
VERTICAL  HtiCHT  OF  THE  PiPE. 


2000  PSi 
CONC.    OR  • 
BETTER  - 


0.  25  INSIDE  DIA.  MIN. 


CLASS  A 
LOAD  FACTOR  =■  3.  0 


FINE 

GRANULAR 
MATERIAL  - 


TYPES  OF   TRENCH  BEDDING 


THOROUCHLr 

TAKPEO 


TOP  OF  EMBANKMENT 


CLASS  B 

LOAD  FACTOR  -  1.9 


EXCAVATE  AND  REFILL 
WITH  LOOSE  COMPRESSIBLE 
BACKFILL   ^  Be 


CLASS  C 
LOAD  FACTOR  =  1.5 


VTHICHEVER  IS  LESS 


CLASS  B-l 


0.  25ec 


■0.25  INSIDE 
OIA.  MIN. 


CLASS  A 


TYPES  OF  EMBANKMENT  BEDDING 


TOP  OF  EMBANKfctNT 


THOROUCHLY 
TAMPED 
EARTH 


EARTH 


0.  3Bc  MIN. 


0.  I  Be  MIN. 


■SHAPED  TO  FIT  PIPE  IN 
A'   FINE  GRANULAR  MATERIAL 


CLASS  B 


ARC  SHAPED 
DEPRESSION 


ROCK 

COMPACTED 
GRANULAR 
MATERIAL 


CLASS  C 


DESCRIPTION  OF   BEDDING  CLASSES 


CLASS  A  CONCRETE  pRftDLE  6ED0INC 

THE  LOWER  PARI  OF    THE  PIPE  EXTERIOR  IS 
BEDDED  IN  A  CONTINLIOUS  CRADLE  CONSTRUCTED 
OF  £000  PSi CONCRETE  OR  BETTER.   HAVING  A 
MINIMUM  THICKNESS  UNDER  THE  PIPE  OF  ONE- 
FOURTH  The  nominal    inside  DIAHCTER  AND 
EXTENDING  UP  THE  S  lOE  S  OF    THE  PIPE  FOR  A 
HEIGHT  EQUAL  to  one -FOURTH  OF  THE  OUTSIDE 
Diameter,    the  cradle  has  a  minimum  width 

EQUAL   TO  the  outside  OIAMEIER  OF   THE  PIPE 
plus  S",  and  is  constructed  MONOL  ITHICALLY 
without  horizontal  construction  joints. 

class  b  beddinc 

in   This  Class  of  bedding  for  embankkcni 

CONDITIONS   IS  applicable  ONLY  WHEN  THE 
PROJECTION  RATIO  IS  0.7  AND  LESS.  THE 
PIPE   IS  BEDDED  CAREFULLY  ON  FINE  GRANULAR 
MATERIALS  Over   an  EARTH  FOUNDATION. 
ACCURATELY  SHAPED  BY  MCANS  OF  A  TEMPLATE 
TO  F(T  THE  LOWER  PARI  OF  THE  PiPE  EXTERIOR 
FOR  AT  LEAST    I OZ  OF   ThE  CULVERT  OVERALL 
HEIGHT.      THEN  C0MPACTA8LE  SOIL  MATERIAL 
IS  RAl*CD  AND  TAMPED  IN  LAYERS  NOT  MORE 
THAN  6"    THICK  AROUND  THE  PIPE  FOR  THE 
REMAINDER  OF  THE  LOWER  SO'/.  OF  ITS  HEIGHT. 
BACKFILLING  IS  COMPLETED  TO  THE  TOP  OF 
THE  PIPE,    CONFORMING  WITH  THE  APPLICABLE 
PROVISIONS  OF    THE   STANDARD  SPECIFICATIONS. 

(21     FOR  TRENCH  CONOlIIONS.    THE  CULVERT 
IS  PLACED  AS  DESCRIBED  IN  Bill  EXCEPT 
That  The  earth  foundation  IS  SHAPED  TO 
FIT  THE  LOWER  PART  OF   THE  CULVERT 
EXTERIOR  FOR  A  wiOTh  QV  AT  LEAST  60Z  OF 
THE  CULVERT  BREADTH.      THEN  THE  REMAINDER 
OF  THE  CULVERT  IS  ENIiRELt  SURROUNDED  TO 

a  height  of  at  least  i2"  above  its  top 
with  granular  material  placed  by  hand  to 
fill  all  spaces  under  and  adjacent  10 
the  culvert.    the  fill  is  ta*eo 
Thoroughly  on  each  side  and  under  the 
culvert  as  far  as  practical  in  layers  not 
to  exceed  6'  in  thickness. 


CLASS  B-  I  BEDDING 

IN  THIS  TYPE  OF   INSTALLATION.  SOMETIMES 
CALLED  THE    IMPERFECT  TRENCH  METHOD,  THE 
PIPE  CULVERT   IS  FIRST  INSTALLED  IN 
ACCORDANCE  WITH  THE  REQUIREMENTS  OF  6121. 
THEN  THE  FILL  IS  COMPACTED  AT  EACH  SIDE 
OF   THE  PIPE  FOR  A  LATERAL  DISTANCE  EQUAL 
TO  TWICE  THE  OUTSIOE  DIAMETER  OR  12  FEET, 
WHICHEVER  IS  LESS.    AND  CARRIED  UP  TO  AN 
ELEVATION  ABOVE  THE  TOP  OF  THE  PIPE  EQUAL 
TO  THE  OUTSIDE  DIAMETER  OF   THE  PIPE  PLUS 
12".      NEXT  A  TRENCH  IS  DUG  EQUAL    IN  WIDTH 
TO  THE  OUTSIDE  DiAM£T£H  OF  THE  PIPE  (N  THE 
FILL  DIRECTLY  OVER  THE  CULVERT.    DOWN  TO 
AN  ELEVATION  12'  ABOVE  THE  TOP  OF  THE 
PIPE.      CARE   IS  EXERCISED  TO  KEEP  THE  SIDES 
AS  VERTICAL  AS  POSSIBLE.     AFTER  THE 
TRENCH  IS  EXCAVATED.    IT   IS  REFILLLED  WITH 
LOOSE.   HIGHLY  COMPRESSiSLE  SOU  MATERIAL. 
STRAW.    HAY.    LEAVES,    BRUSH  OH  SAWDUST  MAI 
BE  USED  10  FILL   THE  LOWER  ONE-FOURTH  TO 
ONE-THIRD  Of  THE  TRENCH  in  ORDER  TO  INSURE 
HIGH  COlffRESSlBILITT  OF    THE  BACKFILL.  THIS 

Backfill  Of  straw,  hat.  etc.  may  not  be 

CARRIED  CLOSER  THAN   10  FEET  TO  THE  OUTSIDE 
SLOPE  OF   THE  FILL;    THE  OUTS'DE    10  FEET  IS 
COMPOSED  OF   IMPERVIOUS  MATERIAL. 
THOROUGHLY  COMPACTED.      AFTER  THE  BACKFILL 
IS  COMPLETED.    THE  BALANCE  OF  THE  FILL  IS 
CONSTRUCTED  By  NORMAL  METHODS  UP  TO  THE 
FINISHED  GRADE  OF  EmBANKI*NT. 

CLASS  C  HFOniNr. 

FOR  PROJECTING  EMBANKMENT  CULVERTS.  THIS 
METHOD  OF  BEDDING  IS  WITH  'ORDiNAHf  CARE 
IN  AN  EARTH  FOUNDATION  SHAPED  IN  THE  FORM 
OF   AN  ARC  TO  FIT  THE  LOWER  PART  OF  THE 
CULVERT  EXTERIOR  WITH  REASONABLE  CLOSENESS 
FOR  AT  LEAST   >07.  OF    ITS  OVERALL  HEIGHT. 
THE  REMAINDER  OF  PIPE   IS  SURROUNDED  BY 
MATERIAL  PLACED  BT  HAND  TOOLS  TO 
COMPLETELY  FILL  ALL  SPACES  UNDER  AND 
ADJACENT  TO  THE  PIPE.      THEN  BACKFILLING  IS 
COkPLETEO  TO  THE  TOP  AS  SPECIFIED  IN  THE 


STANDARD  SPECIFICATIONS.     IF  THE  CULVERT 
IS  PLACED  ON  ROCK  FOUNDATIONS,  PROJECTING 
EMBANKMENT  CULVERT  PIPES  ARE  8ED0E0  ON 
AN  EARTH  CUSHION  HAVING   A  MINIMUM 

ALLOWABLE  Thickness  OF  I2"  i  WITH  THE 
EARTH  FOUNDATION  CAREFULLY  SHAPED  AND 
FILLED  AROUND  THE  CULVERT  THE  SArf  AS 
ORDINARY  PROJECTING  EMBANKMENT  6E0D1NC 
ON  AN  EARTH  FOUNDATION. 

CLASS  C-l  BEPPINQ 

THE  PIPE    IS  INSTALLED  IN  ACCORDANCE  WITH 
CLASS  C  BEDDING.   USiNG  ThE  IMPERFECT 
TRENCH  i*,THOD  AS  DESCRIBED  UNDER  CLASS 
B-  I  BEDDING. 

WHEN  NATURAL  GROUND  MATERIAL  SIMULATES 
BEDDING  MATERIAL.    NO  SPECIAL  BEOOiNG 
MATERIAL  NEED  BE  USED.      CLASS  C  BEOOINC 
IS  USED  UNLESS  OTHERWISE  NOTED  ON  THE 
PLANS, 

COMPACTION 

ALL  FOUNDATIONS  REQUIRE  COMPACTION. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION    207.  603,  T01 


DWG.  NO. 
603-20 


RCP 

CULVERT  BEDDING 


EFFECTIVE:  AUGUST  1999 


'UONT/iN*  OEPARIkENT\UOMTANA\ 
'or  TRANSPOftTATION       \  CADD 


0  lA. 
D 

APPROX.  01*. 
CASKtl  UATL. 
NOT  STREICHED 
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OF  JOINT 

J 

01 

02 

L2 
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LI 
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Y1 
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n 

0.  062" 

0.  090' 

0.  313' 

1 8" 

?»/  - 
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5" 

1/ 

27» 
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/B 

0.  062" 

0.  090' 

0.  313" 

2  1 ' 

Zit  ' 

V« 

3  78 

25.  600' 

25. T24' 

CI  /  ■ 
5/4 

19/ 

1  1_  

r/- 
n 

0.  052" 

0.  090 

0.  3  1  3" 

24' 

7i/  ' 

V)Z 

1  7/  - 

28. 9TS' 

29.  099* 

CI/" 

2r< 

2' 

1/  • 
/a 

0.  062" 

0.  090" 

0.  3  1  3" 

27" 

tt/  * 

4" 

32. 476" 

32.  608" 

2  ft 

2" 





T/  " 

n 

0.  06?" 

0.  090" 

0.  313' 

30' 

?J/  • 

A 

35. 976' 

36.  1 08 " 

c'/  " 

27* 

2 

1/.' 
n 

0.  ub« 

0.  090' 

0.  3*3' 

33* 

7i/ 

4/8 

39.  476" 

39.  6 1 6" 

1  J/  " 

2/s 

'it/  ' 



7/  • 

0.  06?" 

0.  090" 

0.  313' 

36' 

' 

42. 976' 

4  3.  116" 

6" 

3/h 

27t 

T/  ' 

/a 

0.  06?" 

0.  090" 

0,  313" 

A2' 

V  ' 
74 

4% 

50.  1 83* 

50.  1  83" 

6r« 

3" 

1  v  - 

1 

0.  06T" 

0.  129' 

0.  376" 

48' 

V  ■ 
74 

A  7* 

57.  023' 

57,  1  93" 

4'/( 

■  3/  - 

1  3/  - 
1  7l6 

1 ' 

0.  067" 

0.  1 29" 

0.  376" 

54' 

V  - 

ft 

5" 

63.  007* 

63.  1  92' 

7/j" 

3% 

2 'A 

1  3/  -* 
1  Tib 

1 ' 

0.  067" 

0.  129" 

0.  376" 

60' 

V  ■ 

7« 

5' 

69.  007' 

69.  1  92" 

71/  " 
1/2 

3/» 

■>i/  ■ 

I  V," 

) 

Ci    rtC  7 

U,  1  £J 

U.  J  *  b 

66' 

11/  ■■ 

"At. 

5" 

75.  007" 

75-  1 92' 

'  /2 

2 

1  Tie 

U.  Ub ' 

U.  J  'b 

72' 

1^/  •■ 
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c  1  y  ■ 

79.  250' 

79.  400 ' 

1  3/  - 
'7\f, 

■  1/  * 

0.  093  ' 

0.  190' 

0.  376' 

78' 

"/iS 

5'/i" 

86.  250" 

96.  400' 

1 1/  - 
'Tit 

0.  093" 

0,  1  90" 

0.  376' 

04 

13/.  " 

A  1  CL/*A- 

y  1 . osu 

1  Tl( 

''/.• 

0.  093" 

U.    1  3U 

J  1  w 

90" 

"/is" 

5'// 

97.  750" 

97.900* 

'3<s- 

'%■ 

0.  093" 

0.  190" 

0.  376* 

96' 

"A" 
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104.  ;50" 

104.  400" 

'Mr 

1'/.- 

0.  093' 

0.  190' 

0.  376' 

102' 

S'A" 

1  10.  750" 

1 10. 900" 

iK- 

1'//      1    0.  093" 

0.  190- 

0.  376* 

108" 

"A" 

5/,- 

1  17.  250* 

1  1  7.  400" 

iV 

r/,"  0.093" 

0.  190" 

0.  376" 

72"  DIA.    PIPES  AND  LARGER 


£6"   DIA.    PIPES  AND  SMALLER 


X2 


D2 


TAPER  I*  50' 
FOR  SNUG  FIT 


WALL 


L2 


Y3 


30'  MAX. 


XI  — 


X2 


01 


D2 


TAPER  r  50' 
FOR  SNUG 
r  IT 


LI 


WALL 


NOTE  51 

DETAILED  DRAWING 

TYPICAL  FOR  STORM  DRAIN  AND 
IRRIGATION  APPLICATIONS  (FOR 
HEADS  UP  TO  20  FEET  1. 

REFERENCE                 DWG.  NO. 

STANDARD  SPEC. 

SECTION    603,707.  708  ^'^ 

USE  RUBBER  GASKETS  THAI  MEET 
THE  BEOUiRCMENTS  OF  STANDARD 
SPECtFiCAliON  707.  02.  1. 

WATER  TIGHT  JOINT  FOR 
REINFORCED  CONCRETE  PIPE 

EFFECTIVE:  AUGUST  1999 

glg^^iy  UONTANA  DEP»RJI£NI  K  UQHTAMA 

^^■9  *~m  Of  iRAHSPQRiAJm    \  caod 

0  ' 

XSEC. 
WATER  AREA 

\  :>u,    rib  1 

HT.  PEfi 
..F.    OF  PIPE 
f  LB  ) 

T  m 
MIN.  WALL 
TwirK  Nr<i^ 

1  n          1  3  J 

J 

LENGTH  OF 

JOIN  T 

A  INOMINAL  ) 
^02-01 
2 

01 

02 

01 

D4 

12* 

0.  79 

92 

2' 

iy.' 

ilt' 

1  3%* 

1354° 

iS'/e" 

1  4'/." 

IS' 

1.  23 

127 

2'/,- 

2" 

Vis- 

16'/;' 

16%' 

1 7'/," 

18' 

1.  77 

168 

2'/j- 

its" 

19%- 

20" 

20%" 

2oy." 

21' 

2.  *0 

21« 

2y/ 

2'/2- 

?2'/8' 

23'/.' 

23  y." 

24'/«' 

24" 

3.  M 

265 

3' 

26' 

26^" 

27' 

27' 

3,  98 

322 

3'/,' 

3' 

29'/.' 

29%' 

30'A' 

soVe" 

30" 

1.  91 

3B1 

y/t' 

3'/,- 

32%' 

32y." 

33'/;- 

33%' 

33' 

5.  94 

452 

3'/;- 

35'/,' 

36" 

36y.' 

37'/." 

36' 

7.  07 

524 

4' 

%■ 

38%' 

39'/." 

40" 

40// 

42' 

9.  62 

685 

4' 

%■ 

«5/8' 

45X8" 

46'/;- 

47" 

18' 

\2.  57 

867 

5" 

4%- 

5r/r 

52' 

53' 

53/j" 

S-I" 

15.  90 

1070 

5'/r 

4^- 

%' 

67'/«* 

58^" 

S9j^- 

59  Va" 

60" 

19.  63 

1296 

5' 

5" 

%■ 

64'// 

64  y.- 

66* 

66'/;' 

66' 

23.  76 

1542 

6'A' 

5'// 

%' 

70%* 

7l'/8- 

72'/;- 

73" 

72" 

28.  27 

1810 

?■ 

6' 

77° 

77/,' 

79' 

79'/;- 

78" 

33,  18 

2098 

6'/2- 

'/." 

83 '4* 

83  Vb" 

85H" 

86/j'' 

81" 

38.  48 

2410 

8' 

7' 

69%' 

90'/." 

92/8' 

92%- 

90' 

<A.  18 

2740 

8/2- 

7' 

'A' 

95  V." 

96'/."       I  98'/b" 

98^' 

96" 

50.  27 

2950 

9° 

7* 

'// 

l02'/e' 

102X9"       1  '04'/;" 

105" 

ro?' 

56.  76 

3075 

9'/i- 

'/,■ 

!09" 

109'/;'  m/;' 

1  12- 

108' 

63.  62 

3870 

10" 

1  t5'// 

116"      i  lie' 

1  18'/;- 

•  WALL   'B*  THICKNESS 


1"  COVER 


IJ, 


LAYING  LENGTH 


DOUBLE  LINE 
REINFORCEMENT 


TYPICAL   LONGITUDINAL  SECTION 
36'  DIAMETER  PIPES  AND  LARGER 


SECTION  A-A 


tJ" 


r 


rF]iTinnTiTmi 
i  M-iiitfnn-hi-T 


LAYING  LENGTH 


SINGLE  LINE 
REINFORCEMENT 


TYPICAL   LONClTUDiNAL  SECTION 
33"  OiAMEIER  PIPES  AND  SMALLER 


SECTION  B-B 


TDMGUE 

END 


WALL 


GROOVE 
END 


D3 


01 


02 


04 


WELDED 


WIRED 


REINFORCING  AT  ENDS  OF  PIPE 


^  ALTERNATE  BELL  TYPE  END 

JOINT  nPTAII 


NOTES! 


TOLERANCES  IN  DIMENSIONS  IN  ACCORDANCE 
WITH  AASHTD  M  1 70. 

TYPICAL  FOR  DRAINAGE  APPLICATIONS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  603.  708 


DWG.  NO. 
603-24 


REINFORCED  CONCRETE 
PIPE  JOINT 


EFFECTIVE;  AUGUST  1999 


'OF  TRANSPORT  A  rmn       \  CADD 


A 


04  BARS  AT 

Appfiox.  g'  0.  c. 


1:  1  CHAMFER 


»4  BARS  AT 
APPROX.    9°   0.  C. 


6' 


2  -0" 


I'  -0"  1  -0" 


A  d  h 


1 


tt4  BARS  AT 
9"   0.  C. 


RCP 
TO 
RCP 


RCP 
TO 
CMP 


SECTION  A-A 


CONNECTION  DETAILS 


CLASS  '00 
CONCRETE 
Oft  EQUAL 


t  PIPE  


WElO  lONCITUOiNAL  and  TRANSVERSE 
REINFORCING  STEEL  OR  LAP  20  BAR 
DIAMETERS  AT  SPLICES 


TYPICAL   FIELD  CAST   CONCRETE  BEND 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC, 
SECTION    603.  709 


DWG.  NO. 
603-26 


TYPICAL  FIELD  CAST 
CONCRETE  CONNECTIONS 


EFFECTIVE:  AUGUST  1999 


^UWTANA  D£PARII£HI \UONTMA 

'Of  iPANSPmtAim    \  CAOO 


This  Frame  left  blank 


NOTE!  DASHED  ARROWS  DENOie 
DIRECTION  OF  WATER  FLOW. 


OUTLET  DETAIL 


SECTION  A- A 


NOTES! 

COfifiUCATraN  MAT  BE  EITHER  ANNULAR  OR  HELICAL. 
8EN0  ON  ELBOW  (61  IS  »S  SHOWN  UNLESS  OTHERWISE 
SPECIFIED  IN  THE  PLANS  OR  BT   THE  ENCtNEER. 


•  INCLUDED  WITH  ROADWAY  QUANTITIES. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  605 


DWG.  NO. 

603-28 


EMBANKMENT  PROTECTOR 


EFFECTIVE:  AUGUST  1999 


'Of  IRANSPCXtTATION      \  QAOO 


■1  ~  ttA  BARS  CONTINUOUS 
FOR  LENGTH  OF  SLOPE 
COLLAR   (EXTEND  IM  BARS 
I'  -6"    INTO  CUTOFF  WALL  1 


y,"  OlA.  N  6"  ANCHOR  BOLTS 
AT  18"  CENTERS  FOR  LENGTH 
OF  CONCRETE  SLOPE  COLLAR 


UA  STtRfiUPS  AT    18"   □.  C. 
■2'  MIN.    COVER  (TYPICAL) 


NOTEi 

SEE  OTL.  DWG.  NO.  552-00 
FOR  ANCHOR  BOLT  DETAILS. 


SECTION  C-C 


V  DIA.    ANCHOR  BOLTS  AT 
APPflOX.    18"  CENTERS  FOR 
LENGTH  OF  CONCRETE  SLOPE 
COLLAR  (TtPICAL)  


DIAMETER 


NOTES! 

DESIGNATE  THESE  STRUCTURES.   IN  PLANS  AND  PROPOSAL,    AS  'VEHICULAR  UNDERPASS. 
CONFORM  MATERIALS,    INSTALLATION,   AND  OTHER  PROVISIONS  TO  THE  STANDARD 
SPECIFICATIONS.     USE  THE  TERM  "VEHICULAR  UNDERPASS."  REGARDLESS  OF  THE  USE 
OR  PURPOSE  OF  THE  STRUCTURE. 

PROVIDE  END  TREATMENT  FOR  ALL  VEHICULAR  UNDERPASSES  INCLUDING  CUTOFF  hallS. 
BACKFILL  RETAINING  WALLS  AND  CONCRETE  SLOPE  COLLARS. 

PROVIDE  SURFACING  FOR  THE  INSIDE  OF  THE  STRUCTURE.   CROSS-SLOPED  TO  ALLOW 
A  DRAINAGE  COURSE  ALONG  ONE  SiDE. 

FOR  PLATE  THICKNESS  SEE  ROAD  DESIGN  MANUAL  FILL  HEIGHT  TABLES. 

USE  CLASS  "00"  CONCRETE  OR  EOUAL. 

SEE  DTL.   owe.  NO.   552-08  FOR  QUANTITIES. 


ELEVATION 


SECTION  A-A 


DEPTH  OF   SURFACING  * 

MATERfAL 

ALTERNATE  °A" 

ALTERNATE  "B" 

PL.    MIX  SURF. 
CR.    TOP  SURF. 
CR.  BASE  OR  SELECT  SURF. 

0.  20' 
9AL. 

0.  20' 
0.  20' 
BAL. 

DIAMETER 

A 

B 

C 

V 

X 

•  0 

baCkf  ill 
retainer 

(C.  r,  ) 

CONCRETE 
COLLAR 
:C.  T.  ) 

96" 

<■ 

A- 

6.  9 

A.  0' 

2.0       1  0.5 

0.  04 

0.  66 

120' 

T 

T 

T.  \ 

S.  0' 

2.  5' 

i.  A 

0.  IT 

0.  82 

150" 

10' 

8' 

8.  6 

6.  25' 

3.  13' 

2.  5 

0. 13 

1.  08 

162" 

10' 

8' 

10.  0' 

6.  76' 

3.  38' 

2.2' 

0.  38 

1.  16 

166" 

12' 

10' 

10.  6 

T.  75 

3.  88' 

2.9' 

0.  59 

I.  31 

192" 

t2' 

10' 

11.5 

8.  0' 

A- 0' 

2.  7 

0.  55 

1,  36 

204- 

12' 

10' 

12.  9' 

8.  5' 

A.  25' 

2.  5 

0.  51 

K  46 

216" 

!?■ 

10' 

M.  2' 

9.  0' 

1.  50' 

2.  3* 

0. 17 

1.  54 

228" 

16' 

12" 

12.  5' 

9.  5' 

A.  75" 

A,  A- 

1.  23 

1.  72 

210' 

16' 

12' 

M.  0' 

10.  0' 

5.  0' 

A.  0' 

I.  10 

1.  72 

SURFACING  QUANTITIES  PER  LINEAR  FOOT  FOR  DEPTH     "0"  ♦ 

ALTERNATE    ■ A" 

ALTERNATE  '  B" 

C.  V.  SURFACING 

TONS  SURFACING 

C.  r.  SURFACING 

IONS  BIT.  MATL. 

DIAMETER 

CRUSHED 
TOP  SURF. 

CR.   BASE  OR 
SEL.  SURF. 

COVER 
MATERIAL 

PLANT 
MIX 

CRUSHED 
TOP  SURF. 

cr.  base  or 
SEl.  surf. 

PLANT 
MIX 

PRIhC 

SEAL 

96" 

0.  027 

0.  027 

0.  0056 

0.  052 

0.  020 

0.  007 

0.  003 1 

0.  0005 

0.  0007 

120' 

0.  050 

0.  205 

0.  0097 

0.  097 

0.  047 

0.  156 

0.  005B 

0.  0009 

0.  0012 

150" 

0.  073 

0.  574 

0.  0139 

0.  Ill 

0.  070 

0.  504 

0. 0084 

0.  00 1 1 

0.  0017 

162" 

0.  07  3 

0.  190 

0.  0139 

0.  110 

0.  069 

0.  420 

0.  0081 

0.  0014 

0.  0017 

186" 

0.  088 

0.  791 

0.  0167 

0.  169 

0.  085 

0.  709 

0.  0102 

0.  0017 

0. 0020 

192" 

0.  08  7 

0,  743 

0.  0167 

0.  168 

0.  085 

0.  659 

0.  0101 

0.  0016 

0. 0020 

204" 

0.  088 

0.  681 

0.  0167 

0,  163 

0.  084 

0.  596 

0.  0102 

0.  0016 

0. 0020 

216" 

0.  087 

0.  615 

0.  0167 

0.  168 

0.  084 

0.  531 

0.0101 

0.  0016 

0. 0020 

228" 

0.  1  18 

1.  721 

0.  0222 

0.227 

0.  1  16 

1.509 

0.  01  36 

0.  0022 

Q.  0026 

210' 

0.  1  1  7 

1.  539 

0.  0222 

0.  226 

0.  1  15 

1.  424 

0.  0^36 

0.  00Z2 

0.  0026 

■*1 


BACKFILL   RETAINER  &  CUTOFF   WALL  DETAIL 


1'  -0* 


CR.  TOP  <r 
SURF. 


EXTEND  HI  BARS 

r  -6'  INTO  cutoff  wall 


BACKFILL  RETAINER 


6'  X  6"  ■  W2.9 
WIRE  t£SH 


J 


CR.  BASE  OR 

SEL.  SURF. 


BACKFILL  RETAINER 

6"  X  6"  ■  W2,  9 
WIRE  hCSH 


0.  20'   PL.  <r 
MIX  SURF.  , 
SEAL  a 

COVER 


CR.    TOP  SURF. 


Yt'  DIA.  CALV.  ANCHOR 
BOL  TS  AT   r  -6'  0.  C. 


ELEVATION 


SECTION  B-B 

(ALTERNATE    " A" i 


CR.  BASE  OR 
SEL.  SURF. 


SECTION  B-B 
ialternate  "B"  i 


NOTE! 

INCLUDE  CONCRETE  COLLAR 
WHEN  SPECIFIED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  552.  603 


owe.  NO. 
603-30 


VEHICULAR  UNDERPASS  AND 
BACKFILL  RETAINER 
&  CUTOFF  WALL  DETAIL 


EFFECTIVE: AUGUST  1999 


t  UONIAHA  DiPMJItHt  yUOMT AHA 

'or  mAMSPOCTAJion     \  cado 


OlA. 

X 

(FT.  1 

V 

(FT.  1 

H  (FT.  I  FOR  BEVELS: 

AREA 

ISO.    FT.  1 
* 

1.5:  1 

2--  1 

CSP  3"  X  r  OH  5'  .  r  CORftUCATiONS 

1.  000 

2-  000 

3.  000 

A.  000 

2.  63 

1.  125 

2.  250 

3.  375 

■1-  500 

3.  31 

60' 

1.  260 

2.  SOO 

3-  750 

5,  000 

4.06 

66- 

1.  375 

2.  750 

1.  125 

5.  500 

A.  89 

72' 

1.  soo 

3.  000 

SOO 

6.  000 

5.  79 

78" 

1.  625 

3.  250 

A.  875 

6.  SOO 

6.  77 

84' 

1,  750 

3  500 

5-  250 

7,  000 

7.  83 

90" 

1.  875 

3.  750 

S.  825 

7,  500 

8.  97 

96" 

2.  000 

<.000 

6-  000 

e.ooo 

10.  1 8 

102' 

2.  125 

1.  250 

6.  375 

8.  soo 

1  t.  47 

108  ■ 

2.  250 

1.  SOO 

6,  750 

9.  000 

12.  83 

Ml" 

2.  376 

A.  750 

7.  125 

9.  500 

14.  27 

I  20" 

2.  500 

5-  000 

7.  500 

'0, 000 

15.  79 

*  ARE*  'A-    IS  TO  THE  MIDDLE  OF  THE  CORRUGATIONS. 


om. 

X 

V 

H  (FT.  1  FOR  BEVELS; 

AREA  "A' 
ISO.    FT.  1 
» 

(FT.  1 

If  T.  t 

1.  S:  1 

2--  1 

SSPP  6"    X  2 

"  CORRUGATIONS 

12G' 

2.  625 

5.  250 

7.  875 

10.  500 

17.  39 

132" 

2.  7S0 

5.  500 

8-  250 

1 1. 000 

19.  06 

138" 

2.  675 

5.  750 

8.  625 

1  1 . SOO 

20.  61 

144' 

3.  000 

6.  000 

9.  000 

12. 000 

22.  64 

ISO" 

3.  125 

6.  250 

9.  375 

12. SOO 

24.54 

156* 

3.  250 

6.  500 

9.  750 

13. 000 

26.  52 

162' 

2-  375 

6,  750 

10.  I2S 

13.  500 

26.  59 

168' 

3.  500 

I.  000 

10. 500 

14. 000 

30.  71 

174" 

3.  625 

7.  250 

10.  975 

14. SOO 

32.  92 

160" 

3.  750 

r.  500 

1  1.  250 

IS. 000 

35.  21 

186" 

3.  875 

7.  750 

1 1. 625 

15. SOO 

37.  S7 

192' 

4.  000 

8.  000 

12.  000 

16.  000 

40.  01 

198" 

4.  125 

8.  250 

12. 375 

16. SOO 

42.  53 

204- 

4.  2S0 

8.  500 

12. 750 

!  7.  000 

45.  12 

2I0' 

4.  375 

6.  750 

13, 125 

17.  SOO 

47.  79 

216" 

4.  500 

9.  000 

13. 500 

18.  000 

50.  S4 

228' 

4.  750 

9.  500 

14. 250 

19.  000 

56.  26 

240" 

S.  000 

10.  000 

15. 000 

20.  000 

62.  29 

252" 

5.  250 

10.  500 

15. 750 

21.  000 

68.  63 

DETAILED  DRAWING 


REFERENCE  DWG.  NO. 

SIANOABO  SPEC.  (.^-i 
SECTION    603  t»U3-.5^r 


STEP  BEVEL  FOR 
CIRCULAR  METAL  CULVERT 


EFFECTIVE:  AUGUST  1999 


^UONJ/im  D£PARfl£NT\l/QHrANA 
'or  TftANSPORTATm      \  CADD 


SUBCRAOE  WiOTh 


BOTTOM  t  LENGTH 


4  -0 


3'  -0" 


TOP  OF 

CORNER  PLATE 


■SEE  OIL.    OWG.    NO.  552-00 

COVERING  Cutoff  walls 


SPAN 

RISE 

EQUiv. 
OIA. 

X 

(FT.  ) 

V 

(FT.  1 

H  (FT.  1  FOR  BEVELS; 

ARE* 
■  A' 
(SO. 

FT.  » 

1.  5:  1 

2:  1 

2.  5:  1 

SSPP*  6'  X  2"  CORRUGATIONS  WITH  19"  CORNER  RADIUS 

6'  ■  r 

4  -7" 

66" 

2-  3 

2.  3 

5.  4 

4.  6 

5.  7 

12.  8 

6'  -9' 

4-11' 

72' 

2.  4 

2.  5 

3.  9 

S.  0 

6.  3 

14.9 

T  -  V 

6'  -3' 

78- 

2.  1 

3.  2 

7 

6.3 

7.  9 

14.  1 

7'  -  1  1 " 

S'  -7' 

84" 

2.  3 

3.  3 

4.  9 

6.  6 

8.  2 

16.8 

9'  -  7- 

5'  -  1  r 

90" 

2.  3 

3.  5 

5.  4 

7.  2 

9,  0 

18.  0 

9  -4- 

6'  -3" 

96" 

2.  5 

3.  9 

S.  6 

7.  5 

9.  4 

21.0 

9'  -9' 

6  -7* 

102- 

2.  2 

4.  4 

6.  6 

8.  8 

M.  0 

19.  8 

10  -8" 

6'  -  M  ■ 

109" 

2.  8 

4.  1 

6.  2 

S.  2 

to.  3 

26.  e 

II  -5' 

T  -3" 

M  4' 

2.  8 

4.  5 

6.  7 

8.  9 

1  1 .  1 

27.  9 

ir  -  10" 

7'  -7' 

120" 

2.  5 

S.  1 

7,  G 

10.  2 

13.  6 

26.  4 

12' -6" 

7-11" 

126" 

2.  7 

5.2 

7.  8 

1  0.  4 

13.  0 

30.  0 

12*  -  10" 

8'  -4- 

132- 

2.  3 

6-  0 

9.  9 

11.9 

14.  9 

26.  9 

SSPPA  6'    K  7'   CORRUGATIONS  WITH  31"   CORNER  RAOIUS 

13' -3" 

9'  -4" 

3,  9 

5.  5 

9.  2 

10,  9 

13.  6 

45.  7 

13' -6" 

9  -6" 

3.  9 

5.  7 

6.  6 

1  1.  5 

14.  3 

45.  r 

14  -0" 

9*  -9" 

144' 

4.  0 

5.  7 

8.  S 

11.4 

14.  2 

49.  1 

14  -3" 

9'  - 10" 

3.  9 

6.  1 

9.  1 

12.  t 

15.2 

47.6 

14* -5' 

10'  -0" 

3.  7 

6.  3 

9.  5 

12.  7 

15.9 

47.  4 

14*  -  n" 

10  -2" 

4.  0 

6.  2 

9.  3 

12.  4 

IS.  5 

52.  4 

IS*  -4- 

10  -4" 

156" 

A.  3 

6.  0 

9.  1 

12.  t 

15.  1 

57.  6 

15'  -  7" 

10'  -6' 

4.  T 

6.  4 

9.  6 

12.  8 

16.  1 

55.  9 

1  5'  -  10" 

10* -e' 

5.  9 

6-  9 

10.  2 

13.  6 

1  7.  0 

54.  2 

16' -3" 

1  0*  -  1  0" 

4.  3 

6.  5 

9.  9 

13.  1 

16.  4 

61.  1 

16*  -6* 

1  r  -0* 

168" 

4.  1 

6.  9 

10.  4 

13.  9 

17.  3 

59.  4 

17" -0' 

1  r  -2' 

4.  4 

6.  9 

10.  2 

13.  6 

17.  0 

64.  7 

17'  2' 

1  r  -4" 

4.  J 

7.  1 

10.  6 

14.  1 

1  7.  6 

64.  6 

17'  -5' 

1  r  -6" 

4.  t 

7.  4 

1  1.  2 

1  4.  9 

18.  6 

62.  6 

IT'  -  1  r 

11'  -8* 

180' 

4.  3 

7.  4 

1  1.  1 

14.  a 

16-  S 

66.  6 

18*  ■  1" 

1  r  - 10' 

4.  2 

7.  7 

1  1.5 

15.  3 

19.  2 

66.  4 

18* -7- 

12' -0' 

4.  5 

7.  5 

1  1.  3 

IS.  0 

16.  8 

72.  2 

18" -9" 

12' -2' 

4.  3 

7.  9 

11.8 

15.  B 

19.  7 

70.  1 

19' -3" 

12'  -4' 

192" 

4.  6 

7.  7 

11.6 

15.  5 

19.  4 

76.  3 

19  -6" 

12' -6" 

4,  4 

8.  1 

12.  2 

16.  3 

20.  3 

74.  1 

19' -8" 

12' -6' 

4.  3 

8.  4 

12.  6 

16.  6 

21.0 

73.  7 

!  9'  -  M  " 

12'  -  lO" 

4.  1 

8.  9 

13.  2 

17.  6 

22.  0 

71.  3 

20'  -5" 

13*  -0" 

204" 

4.  4 

9.  6 

12.  9 

17.  3 

21.6 

77.  6 

20*  -7" 

13' -2' 

4.  3 

8.  9 

13.  4 

17.  a 

22.  3 

77.2 

SPAN 

RISE 

EOUIV. 
OIA. 

K 

(FT.  1 

V 

(FT.  1 

H  (FT.  1  FOR  BEVELS: 

AREA 
'  A' 
(SO. 

FT.  1 

1.5:  1 

2-  1 

2.5:  1 

CSPA  3"  n  1'  CORRUGATIONS  (SEE  NOTE  ®> 

60' 

46' 

54- 

1  ,  7 

2.  3 

3.  5 

4,  7 

5.  8 

T.  I 

66' 

SI ' 

SO' 

1.  9 

2.  6 

3.  9 

5.  2 

6.  5 

8.  7 

73' 

55' 

66' 

2.  1 

2.  8 

4.  1 

5.  5    1    6.  9 

10.  7 

91' 

59' 

72' 

2.  0 

3.2 

4.9 

6.  5 

8.  1 

1  1.  1 

97' 

63' 

79' 

2,  1 

3.  5 

5.  2 

6.  9 

8.  6 

13,  2 

95' 

67- 

84  ■ 

2.  3 

3.  7 

5.  5 

7.  3 

9.  2 

15.  3 

103' 

71' 

90" 

2,  5 

3.  9 

5.  8 

7.  7 

9.  6 

1  7.  8 

1  12" 

75" 

96" 

2.  6 

4.  t 

6.  1 

9.  1 

10.  2 

20.  2 

1  1  T 

79" 

102- 

2.  8 

4.  3 

6.  4 

8.  5 

10.  7 

23.  1 

I28" 

93" 

109" 

3.  0 

4.  5 

6.  7 

8.  9 

11.2 

25.  9 

137' 

87' 

114' 

3.  1 

4.  7 

7.  0 

9.  4 

M  .  7 

29.  0 

142' 

91' 

120" 

3.  3 

4.  9 

7.  3 

9.  7 

12.  2 

32.  2 

CSPA  25'i''   K  '/i'  CORRUGATIONS    (SEE  NOTE  ®) 

57' 

39" 

49" 

1.  1 

2.  1 

3.  1 

4.  2 

5.  2 

4.5 

64' 

43" 

54' 

1.  2 

2.  4 

3.  5 

4.  7 

5.9 

5.  6 

71* 

47* 

60" 

1.  4 

2.  6 

3.  8 

5.  1 

6.  4 

6.  9 

77- 

52' 

66" 

1.  5 

2.  9 

4.  3 

5.  7 

7.  1 

8.2 

83' 

57- 

72' 

1.6 

3.  1 

4.  7 

6.  3 

7.8 

9.6 

NOTES! 

BEVEL  TO  TOP  OF  CORNER  PLATE. 

PIPE  ENDS  ARE  SQUARE  (PERPENDICULAR 
TO  CENTERLINE  OF  PIPE  l  AND  FILL  SLOPES 
ARE  WARPEO  TO  ACCOMMODATE  The  SQUARE 
ENDS  UNLESS  SPECIFIED  OTHERWISE  ON 
PLANS. 

®  TABULATED  VALUES  BASED  ON  NOMINAL  PIPE 
DIMENSIONS.  IN  PLACE  DIMENSIONS  SUBJECT 
TO  TOLERANCES  LISTED  IN  CURRENT  AASHTO 
M  36  AND  M  136. 


DETAILED  DRAWING 


REFERENCE  OWG.  NO. 

STANDARD  SPEC.  ,  . 

SECTION    603  btJJ-i'l 


BEVEL  ON  ARCH 
METAL  CULVERT 


EFFECTIVE:  AUGUST  1999 


\lt)NIANA  OCPJIf^rigNr  \UONTANA 
'or  TRANSPOHTAim      \  CAOD 


Frame  left  blank 


SECTION  A"A 


OiAfcCTER 

X 

•  0 

CLEAR 
RISE 

H 

W 

BACKFILL 
RETAINER 
(CUBIC  YARDS) 

84- 

21.0° 

0.  50' 

6.  5 

6.  0' 

3.6' 

0.  1 

90' 

0.  75' 

G.  T5* 

6.  0' 

A.  5' 

0.  1 

96" 

0.  Br 

T.  17 

6.  34- 

4.  9' 

0.  1 

SURFACING  QUANTITIES  PER  LINEAR  FOOT  FOR  DEPTH  "D"  * 

fULL  DEPTH 
GRAVEL 

0.20    PMS  AND  RtWAiNiNC  DEPTH  GRAVEL 

C.  Y.  SURF. 

TONS  SURF. 

C.  Y.  SURF. 

TONS  BlT.  MATERIAL 

DIAMETER 

CR.    TOP  SURF. 

PLANT  MIX 

CR.    TOP  SURF. 

PLANT  MIX 

PHI* 

S-l" 

0.  04  5 

0.  046 

0.  021 

0.  0028 

0.  0004 

90" 

0.  oes 

0.  060 

0.  054 

0.  0036 

0.  OOQB 

96" 

0,  W2 

0.  066 

0.  068 

0. 0040 

0.  0006 

NOTES' 

UNLESS  OTHEHWISe  SPECIFIED.  INSTALL  STOCitPASSES  WITH  CUTOfF  KIALLS  anO 
BACKFILL  RETAINERS  AT  EACH  END.  GRAVEL  FILL  ANO  BEODINC  MATERIAL. 

WHEN  SPECIFIED,    INSTALL  COMBINATION  STOCRPASSES  ANO  DRAINS  WITH  CUTOFF 
WALLS.   BACKFILL  RETAINERS  AT  BOTH  EnOS,  CONCRETE  EOCE  PROTECTION  AT 
THE  INLET  END.   RANDOM  RIPRPAP  AT  THE  OUTLET  END.   BEDDINC  MATERIAL  AND 
ASPHALT  SURFACING:    CROSS  SLOPE  ASPHALT  SURFACING  TO  ALLOW  DRAINAGE 
COURSE  ALONG  ONE  SIDE.      (SEE  DTL.   DwC.  NO.    613-14  ANO  613-06.  J 

UNLESS  OTHEHWISE  SPECIFIED,   STEP  BEVEL  PIPE  ENOS  AT  A  1.5:  1  SLOPE. 

THE  MINIMUM  THICKNESS  FOR  CORRUGATED  STEEL  PIPE  STOCKPASS  IS  0.  079". 
(SEE  F[LL  HEIGHT  TABLES  FOR  OTHER  THAN  THE  MINIMUM  REOUIREMENTS.  ) 

SEE  OTL.    DWG.   NO.   552  00.   603- 30  ANO  603- 1 6. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  603 


DWG.  NO. 
603-36 


CORRUGATED  STEEL 
PIPE  STOCKPASS 


EFFECTIVF:  AUGUST  1999 


'OF  TRiNSPOfllAIION      \  qADD 


t 


PLAN  VIEW 
TYPICAL  FOR  TYPES   1.    2  AND  3 


C3  K  6 


NOTEt 

WHEN  MEDIAN  INLET  COVER  IS  INSTALLED  OVEH  PIPES  LARGER 
THAN  36".    WITHOUT  ADEQUATE  COVER  TO  PERMIT  THE  USE  Of 
TYPE   I    INSTALLATION,    PROVIDE  A  DETAIL  OF    THE  INSTALLATiON 
IN  THE  PLANS. 


J 


0  ♦  2*  -0' 


WELO  PLUGS 
ON  PIPE  ENDS 


2^'  CW 


£*■  HCP 


SYMMETRICAL 
AT  \ 

SECTION  A-A 
TYPE  I 


SECTION  A-A 
TrPE  2  HAS  I   PIPE  CONNECTION 
TYPE  3  HAS  2  PIPE  CONNECTIONS 


DETAIL  2 


L 


CJ  X  6 


CRATE  AND  REiNrOftCiNC  STEEL  (L9.  i  • 

TYPE 

CMP  AND  RCP 

21  ■ 

30- 

36' 

1 

50 

2 

85 

95 

105 

3 

85  ® 

95  $ 

105  ® 

CRATE 

IE5 

185 

210 

MAKE  ALLOWANCE  FOR 
CURVE  OF  CHANNEL 


2"  DIA.  PIPE  DOUBLE 
EXTRA  STRONG 


^  4 

SEE  DETAIL  2 


DIA.  K  GALV. 
BOLTS  AND  NUTS 


COVER  DETAIL 

TYPES  2  &  3 


CLASS  "OD'  CONC.    or  EOUAL   (C. t.  )  « 

TYPE 

30- 

36" 

CMP 

RCP 

CP>(P 

RCP 

ClrfP 

RCP 

1 

0,  A 

0-  A 

2 

1,  0 

1.  0 

1.  1 

1,  0 

1.2 

1.  1 

3        1      0. 9  « 

0.  9  ® 

1.0® 

0.  9  ® 

1.  D  ® 

0.  9  ® 

»    QUANTITIES  ARE  FOR  ESTIMATING  PURPOSES  ONLY. 

»    TYPE  3  IS  A  SPECIAL  CASE  TO  BE  FIGURED  FOR  THE  PARTICULAR  INSTALLATION. 


NOTE- 

PAINT  ALL  EXPOSED  METAL  PARTS  WITH  ONE  COAT  OF  ZINC  RICH 
PAINT  AND  TWO  COATS  Of  ALUMINUM  PAINT  IN  ACCORDANCE  WITH 
SECTION  710  OF  THE  STANDARD  SPECIFICATIONS. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  604 


DWG.  NO. 
604-00 


MEDIAN  INLET  COVER 


EFFECTIVE:  AUGUST  1999 


;  UONTANA  DZPARIItNT \MONJKNA 
'OF  rRANSPOtfTATKm      \  caDD 


MINIMUM  WEIGHT  FOR  FRAME  AND  LID  IS  ^00  L8. 
TOOL  RING  AND  COVER  TO  A  MACHINE  FIT. 


SECTION  A-A 


0-5  OIA.  OF  PIPE  CONC.    BASE  TO  6E 

POURED  IN  FIELD 
OR  PRECAST 


STANDARD  FRAME 
AND  LID  • 


PRECAST  REINFORCED 
CONCRETE  CONE. 
AO'   TO  21 


iJ  manhole/ 
il  STEPS 

fl        — ^ 

rSHEL~  p 

/tO.s  OIA,  of  Pipe 

1 ,  CHANNEL 


AS' 


SA" 


SECTION  B-B  ELEVATION 
TYPE    I  MANHOLE 


UPPER  PART   IS  A  CONE  TO  REDUCE  DIAMETER 
FROM  A6-  TO  2A-.     CUT  BOTTOM  OF  LOWER 
SECTION  SQUARE  TO  FIT  eASE.   GROUT  JOINT 
BETWEEN  BASE  AND  WALL.     A  GROUT  CONSISTING 
OF  ONE  PART  PORTLAND  CEMENT  AND  TWO  PARTS 
APPROVED  SAND  MAYBE  USED;  AN  APPROVED 
PREMIXEO  GROUT,   AVAILABLE  COM^CflCiALLY. 
MAY  BE  USED. 

CONFORM  ALL  MANHOLE  CONSTRUCTS.  EXCEPT- 
ING FRAW.    LID,    ANO  BASE,    TO  AASHTO  M  199- 
THIS  PROVIDES  THAT  RE  INFORCEIiCNT  MAY  BE 
MADE  OF   (1)  COLD  DRAWN  STEEL  WIRE-  AASHTO 
M  32.    (2)  STEEL  WIRE  FABRIC-  AASHTO  M  55. 
OR  131  STEEL  BARS-  AASHTO  M  31. 

THE  CONSTRUCTION  AND  REINFORCEMENT  OF  THE 
BASE  FOR  EACH  TYPE  MUST  BE  COMPATIBLE  WITH 
THE  CONDITIONS  ANO  THE  WEIGHT  OF  THE  SUP£R- 
STRUCIUHE.  AASHTO  M  199  PROVIDES  FOR  AQOO 
PSI CONCRETE.  THE  MIX  CALLS  FOR  6  SACKS  OF 
CEMENT  PER  CUSiC  TARO.  REINFORCEMENT  SHOWN 
IS  ILLUSTRATIVE  ONLY.      SEE  AASHTO  M  199. 

THE  ECCENTRIC  CONE  TRANSITION  WILL  BE  PER- 
MITTED WHEN  ITS  USE  WILL  BE  AS  GOOD  OR 
BETTER  THAN  THE  ONES  SHOWN.  OR  IF  IT  IS 
MORE  ADAPTABLE  TO  EXISTING  CONDITIONS. 

USE  MANHOLE  STEPS  THAT  ARE  METALLIC  AND 
COATED  WITH  COPOLYMER  POLYPROPYLENE,  OR 
AN  APPROVED  EOUAL.      THE  MINIMUM  DESIGN  LIVE 
LOAD  FOR  A  SINGLE  CONCENTRATED  LOAD  IS 
300  POUNDS. 


COVER  DIAMETER 


ADJUSTING  RING 
AS  NEEDED  ISEE 
OTL.   OWG.  NO. 
621-001 


STANDARD  FRAME 
AND  LID  ■ 


TYPE   3  MANHOLE  ROOF  SLAB 

PIPE 
DIA. 

SLAB 
DIA. 

T 

K 

BOTTOM 
BARS 

TOP 
BARS 

A6- 

58" 

6- 

6- 

IM  AT  6' 

SA- 

65 

8' 

6' 

OA  AT  6' 

GO' 

72" 

6' 

T 

•M  AT  6' 

tt3  AT  6' 

66' 

79' 

8" 

T 

OA  AT  6* 

«3  AT  6' 

72' 

66" 

8' 

e" 

IM  AT  6' 

03  AT  e' 

78' 

93" 

8" 

8' 

tM  AT 

tM    AT  1' 

BA- 

100* 

8' 

9' 

tM  AT  A' 

IM  AT  A' 

90" 

107- 

8' 

9' 

OA  AT  A' 

tM  AT  A- 

96' 

1  14' 

8' 

9' 

as  AT  1' 

<M  AT  A' 

102" 

lar 

8" 

9' 

"5  AT  A' 

m  AT  A' 

2  EXTRA  BARS 
tN  BOTTOM 


I  EXTRA  BAR 
IN  BOTTOM 


TYPE  3  MANHOLE  ROOF  SLAB 


FURNISH  MANHOLE  WITH  STEPS 
WHENEVER  THE  DEPTH  IS  MORE 
THAN  4  FEET.      SEE  TYPE  I 
FOR  STANDARD. 


REINFORCED 
CONCRETE  PIPE 
BARREL 


CONCRETE  BASE  TO 
BE  POURED  IN  flELD 
OR  PRECAST 


iM  BARS  AT  12 

0.  C.    EACH  WAY 


FOR  UP  TO  78-  OIA. 
FOR  81'  AND  90*  DIA. 
FDR  96"AND  102"  DIA. 


TYPE    3  MANHOLE 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC, 
SECTION    604.  71  I 


DWG.  NO. 

60-3-0? 


CONCRETE  MANHOLE 


EFFECTIVE:  AUGUST  1999 


'  UDSTANA  D£P*Rri£N!  \I10NTAMA.\ 

'Of  IRANSPO/tTATHW      \  CAOO 


1 


L 


B  - 


Z3V 


7 


-BACK  OF  CURB 
iirPlCAL  ) 


3J* 


J 


SECTION  A-A 


PLAN 

NttNAH  fOUNOBr  R-3286-8V  [JUNE  1992 
REVISION)  OB  APPROVED  EQUAL  (VANE  STTLEl 


ADJUSTABLE 
CURS  BOX 

5'/.'  TO  ay,* 


30"  RCP  CLASS  2 

WALL  °6'  (AASmO 
M  170) 


STORM  DRAIN 
LATERAL 


3    0"  »« 


FLOOR  SLAB- 
6'  X  6'  X  W2.9  WIRE  hCSH- 


SECTION  B-B 

STANDARD  UNLESS  OTHERWISE  NOTED  ON  THE  PLANS. 


COMBINATION 


CENTER  OF  MANHOLE 


TYPE  II  CURB  INLET 
FHAIC  &  GRATE 


BACK  OF  CURB 


ROOF  SLAB 


I   EXTRA  BAH 
IN  BOTTOM 
I  ALL  SIDES  1 


ROOF  SLAB 

SEE  DETAILED  ORAHINC  NO.   60fl-02  FOR  DIAMETER. 
SLAB  THICKNESS  AND  REINFORCINC  REOUIREhiENTS 
FOR  COMBINATION  TYPE  3  MANHOLE,    TYPE  II  CURB 
INLET. 


NOTE! 

ALL  CONCRETE  IS  CLASS  'DO'  Oft 
APPROVED  EQUAL. 


DETAtLED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  60^ 


DWG.  NO. 
604-03 


CURB  INLET 
TYPE  II 


EFFECTIVE!  AUGUST  1999 


'.UDNTANA  P£fiM/HI£f^r \UOf/TAHA\ 
'Of  TRANSPIXiTATION      \  CADD 


35' 


35' 


SEE  SECTIONS 
FOR  VANES 


■A' 

■BACK  OF  CURB 
(TYPICAL  1 


J 


PLAN 

NEENAH  CASTING  R-3210-L  (VANE 
STYLE)  OR  APPROVED  EQUAL 


3-  -0- 
STD. 
DEPTH 


6* 


z 


5 


TYPE  IV  DROP  INLET 
FRAME  &  GRATE 


30"   RCP  CLASS  2 
WALL   'B"  lAASHTO 
M  170) 


STORM  DRAIN  LATERAL 


0.  75/  KIIN.  GRADE 


FLOOR  SLAB  ' 

6'  «  6'  X  W2. 9  WIRE  mESH- 


OlRECTlON  OF  IKTAKE  FLOW 


SINGLE  DROP  INLET 
TYPE  IV 


— 


23  V 


22" 


26" 


35" 


SECTION  A-A 


23%- 


T  V- 


2%- 


~i  r 


■CUTTER  FLOW  LINE 
IS'/l'    FROM  BACK 
OF  CURB) 


22" 


26" 


35" 


SECTION  B-B 


COMBINATION 


TYPE  IV  OHOP  WLET 
FRAP*  &  GRATE  V 


■PRECAST  ROOF 
SLAB 


z 


5 


30'  DIAMETER 


OPENMC 
MANHOLE  DIAMETER 


ROOF  SLAB 


1  EXTRA  BAR 
EN  BOTTOM 
I  ALL  SIDES) 


ROOF  SLAB 

SEE  DETAILED  DRAWING  NO.    601-02  FOR  DIAMETER. 
SLAB  THICKNESS  AND  REINFORCING  REQUIREMENTS 
FOR  COMBINATION  TYPE  3.  MANHOLE.  TYPE  IV  DROP 
INLET. 


NOTE: 

ALL  CONCRETE  IS  CLASS  "DO"  OH 
APPROVED  EQUAL. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  60fl 


DWG.  NO. 
601-01 


DROP  INLET 
TYPE  IV 


EFFECTIVE:  AUGUST  1999 


\UONIANA  D€PARTi£Nr  \UONTAHA 
'Of  WAHSPORtAJm      \  CADO 


PLAN 


ELEVATION 


STANOAftD  CONCftETE 
CURB  -  KTOOIFIEO 


tM  X   I'  ■€*  REQAR 

M  REBAR.  EXTEND 
fiEBAfl  TO  INLET 
CRATE    ITYP.  ) 


MINIMUM  EXCAVATION 

CLASS  "F*  CONCRETE 


CROSS  SAR  SPACER 


SECTION  A-A 


depress  top  of  slotted  drain 
ano  catch  basin  crate 
delow  the  Cutter  grade 

TYPICAL  cutter  grade 


sAicur      IF  NO  construction 

JOINT  exists 


cutter  surface 


DRILL  HOLE.  APPLY  CALWAN 
PAINT  ANO  rNSERT  REBAR 


CROSS  BAR  SPACER 
C 


DEEP  CRATE  SLOT 


6'  0 


.C.    nrp,       J       i—      '  V,  1^1  *C 


TYP. 


SECTION  c-r. 

CRATE  SLOT  WELDING  DETAIL 


M  REBAR  AT 

2'  -0"  O.C. 


SECTION  D-D 
CROSS  BAR  SPACER 


SECTION  B-B 
CRATE  SLOT  DETAIL 


NOTE; 

PAINT  ALL  W£l0S  AND  OTHER 
NON- GALVANIZED  PARTS.  EXCEPT 
REBAR  IN  ACCORDANCE  mlM 
STD.   SPEC.   SECTION  710. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  604 


DWG.  NO. 
604-06 


TYPE  IV 
DROP   INLET  WITH 
SLOTTED  DRAIN 


EFFECTIVE;  AUGUST  1999 


'OF  fffANSPOdTATION       \  CADD 


LENGTH  OF  SLOTTED  DRAIN 


{TYP.  1— j 


GROUT  CONNECTION 
BETWEEN  CSP  AND  JO- 
CURB  INLET  WATERTIGHT 


BACK  OF  CURB 


STORM  DRAIN  LATERAL 


PLAN 


ELEVATION 


STANDARD  CONCRETE 
CURB  -  MODIFIED 


*M  K  r  -6'  REBAR 

»M  REBAR.  EXTEND 
REBAR  TO  INLET 
CRATE  ITYP.  1 


MINIMUM  EXCAVATION 
CLASS  'F'  CONCRETE 


DEPRESS  TOP  OF  SLOTTED  DRAIN 
AND  CATCH  BASIN  CRATE  V2" 
SELOW  THE  CUTTER  GRADE 

TYPICAL  CUTTER  GRADE 


SAKfCUT  2"  IF  NO  CONSTRUCTION 
JOINT  EXISTS 

6"  DEEP  CRATE  SLOT 


CUTTER  SURFACE 


m  REBAR 


CROSS  BAR  SPACER 


DRILL  HOLE.  APPLY  CALVANlZEO 
PAINT  ANO  INSERT  REBAR  ^ 


6' 


D-*J        C  — 

SECTION  B-B 

CRATE  SLOT  DETAIL 


SECTION  A-A 


CROSS  BAR  SPACER 


m  RCBAR  AT 
2'  -0"  0.  C, 


■n — II  \ii  ■  ji 


B-  O.C.    <TYP.  1 J       L  SiT^'"'- 


SECTION  C-C 
GRATE  SLOT  WELDINC  DETAIL 


SECTION  D-O 
CROSS  BAR  SPACER 


NOTE: 

PAINT  ALL   KIELDS  and  other 
NON-CALVANIZED  PARTS.  EXCEPT 

REBAR  IN  ACCORDANCE  WITH 
SID.  SPEC.   SECTION  710. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  601 


DWG.  NO. 

604-08 


TYPE  II 
CURB  INLET  WITH 
SLOTTED  DRAIN 


EFFECTIVE:  AUGUST  '999 


'.yONTAN*  D£PARTI£Nr  \MONTAHA 
'or  TRANSP&>lA1Km       \  CAOO 


NOTE:  INSTALL  CHATE  WITH  BARS 
PERPENDICULAR  TO  INTAKE  FLOW 


2  -6" 


ADJUSTING  RING  AS 
NEEDED  (SEE  OTL. 
DWG.   NO.  621-00) 

ROOF  SLAB 


■Ifl'  RCP  CLASS  ? 
(AASHTO  M  1T0I  « 


0^5Z  MIN.  GR. 


FLOOR  SLAB 


•—6'  «  6"  »  WZ.  9 
WIRE  FABRIC 


3  -8" 


3  -0" 


PIPE  VARIABLE 
0.  T5Z  MIN.  CR. 


SLOPE  TO  DRAIN 


-6" 


2  -8" 


SLOPE 
TO 

DRAIN 


f 


. —  iM  BARS  AT  \7' 
—    ai-     /?       0.  C.  MAXIMUM. 

I   y        SPACED  EQUALLY 


NOTES: 

ALL  CONCRETE  IS  CLASS  "OD'  OR  APPROVED  EOUAL. 

SEE  PLANS  FOR  DETAILS  AND  QUANTITIES. 

PLACE  THE  CRATE  SO  THE  FIRST  BAH  IS  A  MAXIMUM 
OF  12  INCHES  FROM  THE  BACK  OF  IhE  CURB. 

STANDARD  UNLESS  OTHERWISE  NOTED  ON  PLANS. 


PIPE  VARIABLE 


0.  T5Z  MiN.  CH. 


ROUND.    SINGLE   DROP   INI  fT 
TYPE  I 


DOUBLE  DROP  INLET 
TYPE  II 


3" 


SINGLE  DROP  INLET 

TYPE  III 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  60^ 


DWG.  NO. 
604- 1 1 


DROP  INLETS 


EFFECTIVE! AUGUST  1999 


^Of  IRANSPOPTATm      \  CADD 


Typical  be*m  splice  post  bolt  hole 


6  -i" 


?5' -0'  OR  t2' -G* 


OlflECTION  Of  TRAFFIC 


RAIL 


BITUMINOUS  CURB  WHEN 
SPECIFIED  ISEE  DTL.  D*C. 
NO.    G03-26  ANO  609-05 1 


2Z  SLOPE 


••WIDENING  IS  REQUIRED  IF  FINISHED  ShOULOER 
IS  LESS  THAN  ?' -0"  FROM  TRAFFIC  LANE. 


TYPICAL  INSTALLATION 


REF 


LECTOR  -fl  I  j"r~ 


5%-  MIN. 

7%-  MIN. 

WASHER  & 
HEX  NUT 


W-BEAM 
Ve'  DiA-    >  '  -ft' 

POST  BOLT 

HOOD  BLOCK  ISEE 
DETAIL   THIS  SHEET  1 

'/»"  DIA.  HOLE 


5*  A- 


I'/r  CL. 
(TYP.  1  — 

8"  — 


%'  OlA. 
HOLE  


CHAMFER 
ITTP.  1  — 


13- 


4  -  tM  X  S'  -0"  9AHS 

WRAPPED  WITH    10'    X  10" 

X  WI.  5  OR  LARGER  WIRE 

l*SH 


5%- 

WIN. 


T" 
T" 

1  *• 

'/»■  DIA.  HOLE - 
WOOD  BLOCK 


i  POST 


5'  -1- 


SPLICE  BOLT 
SLOT 

K  I'/a'   (TYP.  I 


WOOD  POST  AND  MOUNTING  DETAIL 

©STANDARD  UNLESS  SPECIFIED 
OTHERWISE   IN  PLANS. 


CONCRETE  POST  DETAIL 


POST  BOLT  SLOT 


■  REFLECTOR  IZEO 
TYPE  III  (HIGH 
INTENSITY  I 

SHEETING 


W-6EAM 
RE-3-T3  » 


NOTES! 

INSTALL  ALL  BOLTS  WITH  HEADS  ON  TRAFFIC 
SIDE  OF  INSTALLATION. 

AFFIX  BLOCKS  TO  POSTS  iriTH  CONSTRUCTION 
ADHESIVE   OR  TWO   16  PENNY  CALV.    NAILS  OR 

H  CAGE  HtRE  WRAP, 

ATTACH  REFLECTORS  TO  WOOD  BLOCKS  EVERY 
2S  FEET.    WITH  THE  REFLECTORIZED  SURFACE 
FACING  ADJACENT  TRAFFIC.      FASTEN  REFLECTOR 
TO  BLOCK  USING  TWO  16  PENNY  GALVANIZED 
NAILS  AND  Two  y,t'  OlA.    WASHERS  IN  PRE- 
DRILLEO  HOLES. 

•  SEE  OTL.   DWG.   NO.   606-80  FOR  SCHEDULE 
OF  GUARDRAIL  HARDWARE. 


BEAM  SPLICE 
ILAP  IN  DIRECTION  OF  ADJACENT  TRAFFIC! 


%■  DIA.  BUTTONHEAO  BOLT  AND 
RECESS  NUT  IF-3-76  »l 


SPLICE  BOLT,  L  =  1%' 
POST  BOLT.    L  :    r -6" 

SPLICE  AND  POST  BOLT  &  NUT 


REFLECTOR 
ISEE  NOTES! 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-05 


METAL  GUARDRAIL 


EFFECTIVE:  AUGUST  1999 


i  IM3NJ*N»  OEPARIIgNl  \UOHTA»A 
fOf  JOANSPmTATION       \  CADO 


i  1/1  _i 


I/)  X  o 

a  1-  z 
a:  o 
•cm 

r-J  < 
"t  I  u. 
I  >-  O 


«  z 


•-  Z 

o 


ING 

WG. 

o 

> 

Q 

O 

< 

< 

cr 

Q 

< 

Q 
UJ 

o 

o 

o 

Lj  1 

ECT 

f- 

_l 

:ta 

Ll)*^ 

IFFE 

< 
ill 

UJ 

)j  i 

o 

t— 

Q 

LUoS 

CTI\ 

Lu 
LU 

z 

<  o 
<-  Ijj 

bJ 

li. 
li. 

a:  1/1 1/> 

-HI 


HI 


HI 


o  o 


—  HI 


HI  • 


HI 


HI 


3  O  O 

u  o.  a. 


Q  p-j 
*  q:  < 

=Jq 

<  z  z 

tt  ■«  o 
o  •-  3 


5^ 


1-  fM  O 
O 

Z  Z  UJ 

<  o 

O  I  o 


,00- 


M  ^  I 

z  Sua. 
z  a  >- 
ouj  <  in 


37" -6'   PARABOLA   (MOOtFlEO  ECCENTRIC  LOADER  TERMINAL  I 


COMPACT  SLOPES  TO  MEET  THE 
DENSITY  REQUIREMENTS  OF  STANDARD 
SPECIFICATION  SECTION  203.  03. 


3:  I  OR  FLATTER 


INSTALLATION  LINE  PROJECTED  FROM  THE 
FACE  OF  THE  LAST  TWO  POST  910CKS  IN 
THE  STANOAfiO  POST  SECTION  


r  -  toy,- 


7'// 


l"  DIA.  HOLES 


POST  eOLT  SLOT 
SLOTS 


NOTE  -  ..HOLe  NOT  ftEQUifiED  6uT  ACCEPTABLE 
ELEVATION 


0.  I  3S'  Thick 


37-  -6"  » 


6"  -3'                      6  -3" 

EXTEND  BOLTS  THROUGH  POST  AND  BLOCK 

&'  -3" 

8UT  NOT  THROUGH  H/ 
3  SPACES  AT  4*  -2' 

UL 

S'  -3° 

:  POSTS 

BREakahay  line  posts 

EDGE  OF  PAVEhtNT  OR  GROUND  LINE 
AT  FACE  OF  RAIL  AS  APPLICABLE 


ELEVATION 


EXTEND  BOLT  THROUGH 
POST  AND  BLOCK  BUT 
NOT  THROUGH  RAIL. 
ISEE  DETAIL  RT.  ) 


BREAKAWAY  LINE  POST   AND  BLOCK 
(MODIFIED  ARTSa  P-ii-791 


DETAIL 


••WOOD  POSTS  ONLY  IN  THE  37-6"  PARABOLA 


hCLT  ANCHORAGE  ASSEMBLY. 
SEE  DTL.   D*C.   NO.   606- 12 
AND  THIS  SHEET  FOR  ANCHORAGE 
ASSEMBLY  DETAILS. 


CROWN  OR 
SUPERELEVATION 


NORMAL  SHOULDER  EDGE 
OR  AS  SHOWN  ON  THE 
TYPICAL  SECTION 


^  '  "ff  FLAT 


extend  bolt  through 
post  and  block 
But  not  Through  rail, 
(see  detail  lt.  i 


SECTION  A-A 


25'/?'  BENd/^ 


z: 


NEUTRAL  AXIS 


r  -6' 

3V 


PLAN 


TERMINAL  CONNECTOR 
RE-8-79  « 


I  ■  DIA.    %  T  STUD, 


1%' 

ly.- 

Ilflll 

nil 

Hill 

OIA.  (6  X  19  1  GALVANIZED  CABLE  TO  BE  SWACE 
CONNECTED   (AASHTO  M-30.    TYPE    II  J 


STANDARD  SWAGED  FITTING  AND  STUD 
CABLE  ASSEMBLY 
r-3T-76  • 


ANCHOR  PLATE  tSEE 
DETAIL  THIS  SHEET  1 


7 


y,-  DIA. 

HOLE 


CX> 


CD 


STANDARD  SWAGED  FITTING 
(f-37-T6  •!  


V  K  3-  X  2%- 
END  PLATE  WITH 
l/«-  OiA.  HOLE 

(F-3e-r9  ■ 


' —  1"  HEX  NUT  AND 
STEEL  WASHER 
1F-35-T6  ai 


Vs'  X  I'A'  HEX  BOLT 
AND  NUT    (F-8-76  •! 
AND  STEEL  WASHER 
(f ■  1  3-73  •>  ON  FRONT 
FACE  AT  NEUTRAL  AXIS 
OF  RAIL.   S  REQUIRED 


\'  -  A" 


2" 

A' 

^  -1 

h*  " 

r " 

c 

DOC 

1 

C 

:> 

>  c 

0 

W-8EAM 

IRE-3-T3  «l 


T 


BENI  PLATE 
Mt"  THICKNESS 


NOTE; 

»  SEE  DTL.  DWG.  NO.  606-80 
FOR  SCHEDULE  OF  GUARDRAIL 
HARDWARE. 


y/  DIA.   HOLES  ITYP.  ) 


ANCHOR  PLATE   ASSFmRLY  DETAILS 


ANCHOR  PLATE 
RE-71-T9  • 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606- I  1 


MODIFIED  ECCENTRIC 
LOADER  TERMINAL 
(MELT)  ASSEMBLY 


EFFECTIVE- AUGUST  1999 


'Of  JRANSPOPTaJION      \  CAOO 


llO'/^"  n  BEFORE  BENOfNO- 


BUFFERED  END  SECTION. 
MODIFIED    (SEE  FLAT 
PLATE  LAYOUT  THIS  SHEET  I- 


TERMINAL  POSTS 


R   ITYP.  1 


1?  CAGE  PLATE 
.  MOLE 


SLOTTED  HOLES  OPTIONAL 


DIAPHRAGM  PLATE  DETAIL 
12  REQUIRED  EACH  TERMINAL) 


3' 


SLOTTED  HOLE 


'A' 

STEEL 

PLATE 


jL 


J] 


-4  U-  I'/i- 


DETAIL  "C" 
SHELF  ANCLE 


SECTION  A-A 


'//■  R 

y«-  .  I'/t  SLOT 


R    ITYP.  1 
CHANNEL  C6  *  6. ? 


5'  -7%" 


SECTION  B-B 
DIAPHRAGM  PLATE  DETAIL 


STRUT  DETAILS 


2  -0' 


9'      ,    6"    ,  9' 


DIA, 

HOLES 


7 


3 


^jU'         INSTALL  LEGS  UP. 


SHOWN  LEGS  DOWN. 
FOR  OPPOSITE  HAND 


f  -O" 


STRUT  AND  YOKE  ASSEMBLY 


2' 


£■  -0" 


Ms'  R 


^2- 


'/»■    THICK  PLATE 
SOIL  PLATE    (2   REQUIRFD  l 


Ms" 


 1 

YOKE  DETAILS 


A' 


SLOT 


5'/?°  «  Ti/V'  SHORT  WOODEN 
BREAKAWAY  POST  AND 
STEEL   TUBE  FOOTING 


TERMINAL  CONNECTOR 
(SEE  OTL,  DWG.  NO. 
606- 1  I  I  


DIAPHRAGM  PLATE 
12  REOUIRED  EACH 
END  ASSEMBLY  1 


■eOLr  iF-3(  ly*"  )-T6  •!  AND 
(F- 12*73  •!  WASHER  UNDER 
THE  BOLT  HEAD  AND  NUT. 


F-31  10"  (-76  « 
(-  12-73  « 
F-  13-73  • 


BUFFERED  END  SECTION  ASSEMBLY 


lO'/i'  R 


PLAN 


ALL  SLOTS  X  I'A" 

ALL  BOLTS  F-3tl%"  1-T6  • 


FLAT  PLATE  LAYOUT 

BUFFERED  END  SECTION 
(MODIFIED  Re-7-T9  •! 


Q 

6" 

2' 

2^- 

BREAKAWAY  TERMINAL 
POST  SLEEVE 


SHELF  ANCLE 
SEE  DETAIL  "C- 


PLAN 


6  -3 


BUFFERED  END  SECTION. 
MODIFIED   (SEE  FLAT  PLATE 
LAYOUT   THIS  SHEET  I- 


SHELF  ANGLE 
SEE  DETAIL  -C" 


2^-  DIA.  HOLE 
GROUND  LINE 


4'  -  10' 


ELEVATION 
ANCHORAGE  ASSEMBLY 


5'/,- 

SLOTTED  HOLE 


SVs"   DiA.    HOLE.  BREAKAWAY 
TERMINAL  POST  SLEEVE    (SEE  DETAIL 
THIS  SHEET)  ON  END  POST  ONLY  


y,-  DIA.  HOLE 


I'  -6' 
.  2" 


_Q_ 


7'/.' 


3  -S'/j- 


%'  DIA.  HOLE 


5"  -0" 


TERMINAL  POST 


9' 

1- 

HOLE  — ' 

'/•Nt    AT  2 


III    AT  ?  \ 


O-^'/alM  AT  2 
Me"  SOUARE 


^HSS  S"  X  6'   K  0.  t8T5" 

STEEL  TUBE  ANCHOR 


NOTE: 

•  SEE  OrL.  Owe.  NO.  606-60 
FOR  SCHEDULE  OF  GUARDRAIL 
HARDWARE 


BEARING  PLATE 


DETAILED  DRAWING 

REFERENCE 

DWG. 

NO. 

STANDARD  SPEC. 

606- 

12 

SECTION  606 

MODIFIED 

ECCENTRIC 

LOADER 

TERMINAL 

tMELT  ) 

DETAILS 

EFFECTIVE!  AUGUST 

1999 

PC  3000C  CABLE  ASSEMBLY 


2-  -0"  miDENiNC  IDTL 
DWG.  NO.  606-05 


COMPACT  SLOPES  TO  MEET  IHE 
DENSITY  REOUIBEMENTS  OF  STANDARD 
SPECIFICATlO^  SECTION  203.03. 


PC  782C  BEARING  PLATE 


GUARDRAIL  EKIT  SLOT 
AHAY  TROM  TRaFTIC 


PC  40TS9 
WOOD  BLOCK 


PC  40638 
WOOD  POST 


PC  40T5B 
WOOD  BLOCK- 
3" 


■PC  4M7B 
WOOD  POST 


r  -9* 


y  -8' 


< 


O 


%'  DIA.   X  18" 

POST  BOLT  W/ 

HEX  NUT  &  WASHER 

(SEE  NOTE  I P 


r  -9' 


NOTE:      SECTION  "C-C  IS 
SIMILAR  AT  POST  S  EXCEPT 
RAIL    IS  NOT  ATTACHED. 


SECTION  "C-C" 

(TYP.    AT  POSTS  6.    7  AND  8 1 


DIA.   X  IB" 

POST  BOLT  W/ 
HEX  NLjT  &  WASHER 
(SEE  NOFE  I  ) 


Va"  OIA.  K  V/i' 
HEX  HEAD  BOLT 
&  NUT 

■Vb"  DIA.  X  V/j- 
HEX  HEAD  BOLTS 
&  NUTS 

■PC  766C 
SOIL  PLATE 

■PC  740G 
STEEL  TUBE 


SECTION  "B-R" 

ITYP.    AT  POSTS  3  AND  4 ) 


I  ■  -9 


r-2 


SECTION  "A-A" 

(AT  POST  2 1 


DIA.   n  10* 
POST  BOLT  W/ 
HEX  NUT  &  WASHER 
(SEE  NOTE  t 1 

PC  705C  PIPE  SLEEVE 
INSERTED  INTO  POST  1 

PC  9852A  CROUNDLINE 
STRUT  (SEE  NOTE  Z ) 


OIA.    X  9'/r 
HEX  HEAD  BOLT  i 
NUT  */  2  WASHERS 

DiA.    X   T/i"  HEX 

HEAD  BOLTS  &  NUTS 


PC  766G 
SOIL  PLATE 


PC  740C 
STEEL  TUBE 


PC  H47B 
WOOD  POST 

PC  782C 
BEARING  PLATE 

PC  3000C  CABLE 
ASSEMBLY   WITH  1' 

DiA.    HEX  NUT  & 
WASHER  EACH  END 


PARTIAL  VIEW  AT  POST  I 
(DO  NOT  ATTACH  RAIL   TO  POST  11 


BILL   OF  MATERIAL 

PC 

QTY 

OESCfllPIION 

60C 

1 

DEEP  BEAM  C.fi.  112  OA.  ).    25' -O" 

62C 

1 

OEEP  BEAM  C.  fi.  (12  CA.  ),   25'  -0" 

704A 

1 

CABLE  ANCHOR 

T05G 

1 

PIPE  SLEEVE.   ?•  DIA.   X  5/?- 

7<0G 

4 

STEEL  TUBE.   6"  ■  8"  «  4  -fe" 

reec 

4 

SOIL  PLATE,    18"  X  24'  x  'A' 

?e2G 

1 

SEARING  PLATE.   8*  «  8'  x  %' 

98SA 

' 

GUARDRAIL  EXTRUDER 

3000G 

1 

CABLE  ASSEMBLY 

3300G 

1  1 

DIA.  WASHER 

3340C 

35 

OIA.  NUT 

3360G 

16 

Vi"  DIA.    K  \>/,-   SPLICE  BOLT 

3flT8G 

8 

%'  DIA.    X  -!•/}■■  HEX  HEAD  BOLT 

3497C 

4 

%■  DIA,   X  V/j-  HEX  HEAD  BOLT 

3500C 

1 

Vg'  DIA.    K  10"  POST  BOLT 

35600 

6 

H'  DIA.    X   18"   POST  BOLT 

3900G 

2 

1"  OIA.  WASHER 

39I0G 

2 

r  DiA.    HEX  NUT 

4063B 

4 

WOOD  POST.   &■'  X  8"  X  6'  -0" 

40T5B 

6 

WOOD  BLOCK.  6"  X  8"  K  r  -2" 

4  M7B 

4 

WOOD  POST.    S'/i'    X  7'A"   X  3'  -9" 

4228G 

2 

^'  DIA.    X  A'   LAC  SCREW 

9852A 

1 

CRDUNOLINE  strut  ilEFT  OR  ftlCHTI 

NOTES: 
1. 


THE  %'  OIA.  FLAT  WASHER  IS  USED 
UNDER  THE  NUT.    BEHIND  THE  POST 
ONLY.   NO  WASHER  IS  USED  AT  THE 
RAIL. 

STRUT  CHANNEL  IS  SHOWN  LEGS  DOWN. 
FOR  OPPOSITE  HAND  INSTALL  LEGS  UP. 

USE  THE  ET-2000  TERMINAL  SECTION 
ON  DIVIDED  ROADWAYS  IF  THE  WIDTH  IS 
25*   OR  GREATER  BETWEEN  FINISHED 
SURFACES.      CONSIDER  OTHER  TERMINAL 
SECTIONS  IF   THE  WIDTH  IS  LESS  THAN 
25  FEET  BETWEEN  FINISHED  SURFACES. 

FLARE  THE  END  SECTION  AWAY  FROM 
TRAFFIC  AT  A  RATE  OF  50: 1  FOR 
50'    (ILLUSTRATED).  FLARES 
OF  50=  I  FOR  100'    MAY  ALSO  BE 
USED.     THE  FLARE  MAY  BE  OMITTED 
ON  ROADS  WITH  SHOULDERS  GREATER 
THAN  2'    IN  WIDTH. 

PLACE  A  SELF-ADHESIVE  OBJECT 
MARKER  ON  THE  GUARDRAIL  EXTRUDER 
FACE.    HAVING  ALTERNATING  RETRO- 
REFLECTIVE  BLACK  AND  YELLOW 
STRIPES  SLOPED  DOWNWARD  AT  AN 
ANCLE  OF  45*    TOWARDS  THE  SIDE  ON 
WHICH  TRAFFIC  IS  tO  PASS. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


owe.  NO. 
606- 13A 


OPTIONAL 
TERMINAL   SECTION  - 
ET-2000 


EFFECTIVE:  AUGUST  1999 


}UON{MM*  DFPAfttt£Nr\llOHTAM» 

for  IRANiPORTATlON      \  CADO 


ET70  CABLE  ASSEMBLY 


COMPACT  SLOPES  TO  MEET  IHE 
DENSITY  fiEOUIREMENTS  OF  STANDARD 
SPECIFICATION  SECTION  203.03. 


ET50  BEARING  PLATE 


P675  WOOD  BLOCK 

■P67I  1*000  POST 


r  -9 


3'  -8" 


PB50 

WOOD  POST 


Vl"  OIA.    X  IB* 
POST  BOLT  H/ 
HEX  SOT  &  WASHER 
I  SEE  NOTE   I  1 


NOTE:      SECTION  "C-C"  IS 
SIMILAR  AT  POST  S  EXCEPT 
RAIL   (S  NOT  ATTACHED. 


P650 

WOOD  POST 


OIA.    X  18" 
POST  BOLT  v/ 
HEX  NUT  &  WASHER 
ISEE  NOTE  I ) 


%■   OIA.    X  9'/;' 
MEX  HEAD  BOLT 
NUT 

OIA.  X  T'/i" 
HEX  HEAD  BOLTS 
&  NUTS 

SP600 
SOIL  PLATE 

E73S 

STEEL  TUBE 


1  ■  -9 


I  ' 


%-  DIA.    X  10* 
POST  BOLT  W/ 

HEX  NUT   &  WASHER 

(SEE  NOTE  I  I 

€710  PIPE  SLEEVE 
INSERTED  INTO  POST  1 

E7eO  GROUNOLtNE 
STRUT  (SEE  NOTE  Zl 


V  OIA.    X  9^2- 
HEX  HEAD  BOLT  & 
NUT  W/  2  WASHERS 

%"  DIA.  X  Vh'  HEX 
HEAD  BOLTS  «.  NUTS 


speoo 

SOIL  PLATE 


ET35 

STEEL  TUBE 


P650 

WOOD  POST 
E7S0 

BEARING  PLATE 

E770  CABLE 
ASSEMBLY  WITH  |- 
DIA.    HEX  NUT  & 
WASHER  EACH  ENO 


BILL  OF  MATERIAL 

CODE 

QTT 

DESCRIPTION 

El  200 

1 

DEEP  eEAM  C.  «.  H2  CA.  ).    26'  -G'/j' 

El  205 

1 

DEEP  BEAM  C.  R.  (12  GA.  1,   26  -'/»" 

E735 

4 

STEEL  TUBE.    6'    x  8'   x  4'  -6" 

SPGOO 

4     I    SOIL  PLATE.    18'    x  24"    x  '/,* 

£740 

1 

PIPE  SLEEVE.   2"  DIA.    x  S'/i' 

ET50 

1 

BEARING  PLATE.    8'    x  8*  x 

£T61 

1 

CABLE  ANCHOR  BOX 

£770 

1 

CA6LE  ASSEMBLY 

ETBO 

1 

CROUNDLINE  STRUT    (LEFT  OR  RIGHT  1 

£3005 

1 

BEST  liifACT  HEAD 

P650 

4 

WOOD  POST.    S'/i"  X  V/i    %  5  -9' 

P67  1 

4 

WOOD  CRT  POST.    6"  x  8"  x  6'  -0" 

P675 

6 

WOOD  BLOCK,   6"  X  8'  x  T  -2" 

6580122 

16 

OIA.    X  I'//  SPLICE  60LT 

95e075< 

8 

OIA.    X  V/j     HEX  HEAO  BOLT 

6560554 

4 

Vb'  OIA.    X  V/i     HEX  HEAO  BOLT 

6561002 

1 

H'  OIA.    X   10-  POST  BOLT 

6561802 

6 

OIA.    X   IB*  POST  BOLT 

£350 

2 

OIA.    X  3"  LAG  SCREW 

N050 

35 

%*  OIA.  NUT 

WOSO 

1  1 

%"   DIA.    FLAT  WASHER 

NlOO 

2 

1 "  OIA.    HEX  NUT 

WlOO 

2 

1"  OlA.  WASHER 

SECTION  "C-C" 

ITTP.    AT  POSTS  6.    7  ANO  81 


SECTION  "B-R" 
ITYP.    AT  POSTS  3  ANO  4  I 


SECTION  "A- A" 
lAI  POST  2  1 


PARTIAL  VIEW  AT  POST  1 

IDO  NOT  ATTACH  RAIL   TO  POST  1» 


NOTES: 

1. 


THE  %'  DIA.  FLAT  WASHER  IS  USED 
UNDER  THE  NUT.    BEHIND  THE  POST 
ONLY.  NO  (fASHEfi  tS  USED  AT  THE 
RAIL. 


?.   STRUT  CHANNEL  IS  SHOWN  LEGS  DOWN. 
FOR  OPPOSITE  HAND  INSTALL  LEGS  UP. 

3.  USE  THE  BEST  TERMINAL  SECTION  ON 
OIVIOEO  ROADWAYS  IF  THE  WIDTH  IS 
25'   OR  GREATER  BETWEEN  FINISHED 
SURFACES.     CONSIDER  OTmEH  TERMINAL 
SECTIONS  IF  THE  WIDTH  IS  LESS  THAN 
25  FEET  BETWEEN  FINISHED  SURFACES. 

4.  FLARE  THE  ENO  SECTION  AWAT  FROM 
TRAFFIC  AT  A  RATE  OF  50:  I  FOR 
SO'      lILLUSTRATEDl.  FLARES 

OF  50!  I   FOR   100'    MAY  ALSO  BE 
USED.     THE  FLARE  MAY  BE  OMiTTEO 
ON  ROAOS  WITH  SHOULDERS  CHEATER 
THAN  r    IN  WIDTH. 

5.  PLACE  A  SELF-ADHESIVE  OBJECT 
MARKER  ON  THE  GUARDRAIL  EXTRUDER 
FACE,    HAVING  ALTERNATING  RETRO- 
REFLECTIVE   BLACK   AND  YELLOW 
STRIPES  SLOPED  DOWNWARD  AT  AN 
ANCLE  OF  45'    TOWARDS  THE  SIDE  ON 
WHICH  TRAFFIC    IS   TO  PASS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG. 
606- 


NO. 
3B 


OPTIONAL 
TERMINAL  SECTION  - 
BEST 


EFFECTIVE' AUGUST  1999 


'Of  rRMSPORTAran      \  CAOO 


RE-5-76  » 


PLAN 


ONE-HAY  DEPARTURE  TERMINAL  SECTION 


STANDARD  W-BEAM 
CUARDFIAIL 


F-319/2*  176  • 
BOLT  WITH 
F-12-73  •  WASHER 
UNDEH  HEAD  AND 
F- 13-73  •  WASHER 
UNDER  NUT 


r  -9' 


le  PENNY  NAIL 
DRIVEN  THROUGH 

HOLE  IN  BEARING 
PLATE  [NTO 
WOOD  POST 


F-35-76  * 


BEARING  PLATE 
(SEE  DETAIL  ) 


ELEVATION 


RE-3-T3  « 


F-e-76  » 

(EIGHT  REOUIREDI  '  1 


NEUTRAL  AXIS' 


F-36-79  « 


5' 


SECTION  A-A 


8"  »  1"  "  V 
PLATE  TACK  WElOEO 
TO  y**  PLATE 


Mr  DiA. 

HOLE 


J— t  V   DIA.  HOLE— ^ 
t  ?ys"  DiA.  HOLE 


1. 


T%-  MIN. 


± 


FRONT  VIEW 


SIDE  VIEW 


END  POST  DETAILS 


DIA.  HOLE 


BEARING  PLATE  DETAH 


NOTE: 

•  SEE  DTL.    DWC.   NO.   606-80  FOR 
SCHEDULE  OF  GUARDRAIL  HARDWARE. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606- 18 


ONE-WAY  DEPARTURE 
TERMINAL  SECTION 


EFFECT  IVE:  AUGUST  1999 


UONTANA  OCP*RTItNT\U0H7ANA 
'Of  TRANSPOfiTATlON      \  CADD 


2'  -6" 


1'/.' 


FABRICATE  TERMINAL  BAIL 
SECTION  AND  Wa  ■   18  TO 
RECEIVE  %"  DtA.   HEX  HEAD 
BOLTS  AS  SHOWN.  USE 
BOLTS  CONFORMING  TO  ASTM 
SPECIFICATION  A  325. 


OPTIONAL  CUT 


"Ai  OlA.  BOLT 
HOLES    (TYP.  I 


BACKING  PLATE 


BACKING  PLATE 


W8  K  18 
STEEL  POST 

%■  OlA.  HEX 
HEAD  BOLT 


SECTION  A-A 


SECTION  S-B 

BURIED  GUARDRAIL  ANCHOR  DETAILS 


BURY  r -0"  t 


K  0.  164"    le  CA.  1 
WASHER  WITH  '/it* 
OlA.  HOLES 


5  -0',   OR  2'  -0"  UIN. 
IF  EI«EOMENT  OF 
ANCHOR  IS  POURED 
AGAINST  SOLID  RXK 


2'  -0"- 


BURIED  GUARDRAIL 
ANCHOR  -  SEE  DETAIL 


10: 1  Slope  or  flatter  — 


■  installation  line 
projected  FROM  THE 
FACE  Of   THE  LAST 
TWO  POST  BLOCKS  IN 
THE  STANDARD  POST 
SECTION. 


■WOOD  OR  CONCRETE  POSTS 
AND  BLOCKOUTS  (SEE  OTL. 
owe.   NO.  606-051 


LIMITS  OF  SLOPE 
FLATTENING 


CATCH  L  INE/TAPEH 
LINE  INTERSECTION  « 


3:  1   OR  FLATTER 


TERMINAL   SECTION  3 
ITO  BE  USED  FOR  CUT  SLOPE  EWEOMENTl 


IS'  MAX. 


COMPACT  SLOPES  TO  *ET  THE 
DENSITY  REOUIHEMENTS  OF  STANDARD 
SPECIFICATION  SECTION  203.03. 


*  LAYOUT  INSTRUCTIONS 

LOCATE  CATCH  LINE.  THE  CATCH  LINE  IS  THE  LINE  WHERE 
10=  I   SLOPE  FLATTENING  CATCHES  ON  THE  BACRSlOPE. 

Extend  the  i3: i  taper  from  the  length  of  need  point 

AN  ARBITRARY  DISTANCE  BEYOND  THE  CATCH  LINE/TAPER 
LINE  INTERSECTION. 

LOCATE  POINT  "A'  ON  THE  TAPER  LINE.  EITHER  AHEAD  OR 
BACK  OF  THE  INTERSECTION.  AT  THE  MULTIPLE  OF  12' -6" 
NEAREST  THE  INTERSECTION. 

DETERMINE  THE  BACKSLOPE  RATE  IN  THE  AREA  BEYOND  THE 
INTERSECTION. 

LOCATE  THE  BEGINNING  POINT    (T.S.  I  OF  THE  37' -6' 
PARABOLIC  ARC  ON  THE    13:1    TAPER  LINE   IN  ACCORDANCE 
WITH  TABLE  1. 

LAY  OUT  THE  37'  -6"  PARABOLIC  ARC  OFF  THE  13=1 
TAPER  LINE  USING  PARABOLIC  OFFSETS  FROM  TABLE  2. 


TABLE  1  -  PARABOLIC  ARC  BEGINNING  POINTS 


DISTANCE  AHEAD   (AHD.  1  OR  BACK    (BK.  ) 
OF  POINT  'A"  ON  13=1  TAPER 

BACK  SLOPE 

|:  1 

1.  5:  1 

2:  1 

2.5f  1 

3:  1 

3.  5:  1 

4:  1 

BEGINNING 
POINT  OF 
PARABOLIC 
ARC    IT.  S.  ) 

25.  0* 
IBK.  ) 

18.  75" 
(BX.  ) 

12.  5' 
IBK.  1 

0.  0' 

12.5' 
I  AHD.  1 

2S.  0* 
I  AHD.  1 

37.  5' 
(AHD.  » 

TABLE  2  -  PARABOLIC  OFFSET  DISTANCES!  INSTALLATION 
LINE  TO  FACE  OF  8L0CKOUT  OR  POST 


NOTEi 

SEE  PLANS  FOR 
DRAINAGE  DETAILS. 


POST  NO. 

© 

® 

@ 

® 

© 

® 

© 

OFFSET 
DISTANCE 

*.  00* 

2.  76 

1.  76- 

1.  00' 

0.  AA' 

0.  11 

0.  00 

DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-20 


GUARDRAIL 
TERMINAL  SECTION  3 


EFFECTIVE:  AUGUST  1999 


fiOVTANA  DEPARll^HT 
'Of  IRANSPORIATIOH 


JiOHTAHAX 
\  CAOD 


END  or  BARRIER 


STANDARD  BARRER 


I-  DIA.  X  3'  -O-  STEEL  DOwElS 
DRIVEN  THRU  P'PE  SLEEVES 


\ 


STD-    BIT.    CURB   (WHERE  flEQUIREO- 
SEE  ROAD  PLANS  I   (WARP  AS  NECESSARY 
TO  MEET  END  Of  CONC.    CURB  I 


Yt'  CHAMFER    iTrP.  I 

^  PLATE  WASHER  W/  ROUMD  HOLE 
(SEE  DETAIL  THIS  SHEET  ! 


t  %"  OlA.    K   1-0"  HIGH 
STRENGTH  BOLTS  W/    1  PLATE 
WASHER  AND  I   HEX  NUT 


RE-B-T9.  SEE  OTL. 
DWG.  NO.   606- 68 


PLAN 
DETAIL  "A' 


I"  OlA.    HOLE  FOR  Vt'  OlA,  BOLT 


I  iVt  X  sy,'  IMIN.  1 
WOOD  BLOCKOUI- 


t  RAIL 


TH'    X  SH"    IWtN.  )  POST 


6:  I 


WIDEN  WITH  BITUMINOUS 
SURFACE  AS  DIRECTED 


4- 

i  ''^ 

1 ' 
1  ■ 

1'//  j  1'// 

3" 

r  -9" 


SECTION  A-A 


PLATE  WASHER 


NOTES: 

TAPERED  CONCRETE  CURBS; 

TYPE  I.   SEE  OTL.   DWG.   NO.  GOG-26 

IVPE  3,   SEE  OTL.  OWG.   NO.  606-27 

CURB  TAPERS  ARE  NOT  REQUIRED  WHEN  EXISTING  APPROACH  SLABS 
ARE   IN  PLACE. 

PORTIONS  OF  GUARDRAIL  L  SLOCKOUTS  ARE  OMITTED  FOR  CLARITY. 

LAP  GUARDRAIL  IN  THE  DIRECTON  OF  THE  ADJACENT  TRAFFIC  LANE. 
(SEE  OTL.   owe.   NO.   E06-05.  ) 

00  NOT  FLARE  BRIDGE  APPROACH  SECTIONS. 


25' -0"  BRIDGE  APPROACH  SECTION 


END  OF  CONCRETE  BARRIER 


FOR  TAPERED  CURB 
DETAILS  SEE  DETAIL 
'A"   L  DTL.  DWG. 
NO.  606-26 


POST  W  1  f^-  ■  S%'  (WIN.  I 
X  \-  -2'  BLOCKOUI 


*  S%*  'MW.  I  «  5  POST  ■/ 
'H'   «  SH'    '"IN-  '  "  r-2*  8lOCHOu1 


STANDARD  W-8EAM 
GUARDRAIL 


flE-e-79  SEE  OTL. 
DWG.   NO.  606-88 


»  GUARDRAIL  NOT  ATTACHED  TO  POSTS. 
BlOCKOUT  FASTENED  TO  POST  WITH 
STANDARD  POST  BOLT. 


SEE  DETAILS  ON 
BRIDGE  PLANS  — 


DIMENSION  VARIES 
(SEE  BRIDGE 


BRIDGE  RAIL  POST 


PLANS  I  7^^^  V  \ 


METAL  GUARDRAIL-BRIDGE  APPROACH  SECTION  TYPE 

(FOR  BRtOCES  USING  CONCRETE  BARRIER  RAIL  1 


25  -0"   BRIDGE  APPROACH  SECTION 


STANDARD  W-BEAM 
GUARDRAIL 


'H*  ■  SH'  '  "  S         POST  W/ 

7%"    »  5%'    IMW.  1  ■  r-2"  BLOCKOUT 


6  3' 


T7fl    R     R  R  R     R     R     R  R 

^3  /  ,     .     ,  .  .  \ 


USE  DOUBLED  GUARDRAIL  8£ak«S 


tflAL  GUARDRAIL  (SEE 
DTL.   DWC.   NO.  606-05' 


•  GUARDRAIL  MOT  ATTACHED  TO  POSTS. 
BLOCKOUT  FASTENED  TO  POST  WITH 
STANDARD  POST  BOLT. 


t.  RAIL  SPLICE- 


END  OF  EXISTING  CURB 


METAL  CUARDRAIL-BRiDCE  APPROACH  SECTION  TYPE  2 
IFOR  eniDCES  WITHOUT  CURBS) 


25'  -0'  BHiOCE  APPROACH  SECTION 


POST  m  1l^"  I  SH'  (MIN.  ) 
■  BLOCKOuT 


FOR  TAPERED  CURB 
DETAILS  SEE  OTL. 
DWC.    NO.  606-27 


RE-S-T9  SEE  OTL. 
DWC.  NO.  606-Sa 
UNLESS  OTHERWISE 
NOTED  ON  BRIDGE  PLANS 


K  SH"  lUW.  I  »  S'  POST  «/ 
i^t    ■  sH*  (um.  1  ■  \  -2'  BLOCnaui 


/_ 


6  -3" 


STANDARD  W-BEAM 
GUARDRAIL 


12"  -6" 


/ 


USE  DOUBLED  GUARDRAIL  BEAMS 


l*TAL  GUARDRAIL  (SEE 
DTL.  OWG.   NO.   606-05  J 


•  GUARDRAIL  NOT  ATTACHED  TO  POSTS. 
eUOCKOuT  FASTENED  TO  POST  WITH 
STANDARD  POST  BOLT. 


METAL  GUARDRAIL-BRIDGE  APPROACH  SECTION  TYPE  3 

IFOR  BRIDGES  WITH  EXISTING  CONCRETE  CURBS  I 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
&06-25 


BRiDGE  APPROACH 
SECTIONS 


EFFECTIVE:  AUGUST  1999  

y*^yjy  iRANSPOfifAim    \  capo  \ 


BILL  OF  REINFORCING  STEEL    (ONE  SECTION  ONLY) 


CURB  END 


1 


\^,'  1.0. 


WIRE  SEIZING  OR 
EQUIVALENT  FASTENING 


-  '/;'■  01*.    *'RE  ROPE 

'  ■  •  • 

2  -0" 


WIRE  ROPE  DETAIL 


TYP£ 


BENT  BARS   (ALL  OlhCNSIONS  AWE  OUT   TO  OUT  1 


MARK 

SIZE 

NO. 

TYPE 

LENGTH 

A 

e 

G 

0 

E 

CI 

1 

1 

I'  -8' 

r  -  A" 

r  ■  r 

9" 

C2 

fl" 

VA- 

\  -  -r 

1 1/," 

8' 

C3 

y  -s~ 

y  -Vi 

10" 

T" 

a 

y  -3" 

7" 

\oVt 

8" 

6W 

C5 

2'  - 1  r 

6" 

9" 

T' 

G' 

C6 

2"  -1" 

A- 

7" 

5' 

5* 

CT 

] 

1 

2"  -0" 

y/2 

ce 

1 

1 

I"  -6" 

3'// 

2' 

37/ 

81 

A 

STRAIGHT 

6'  -9" 

6W- 
5'/,- 


l/z"  CL. 
ITYP.  >  — 


I  -  <*A  BARS 
tM  HOOP 


VIEW  B-B 


I'A"  CL.-^ 


_C1    THRU  C8  <M   HOOPS  AT  APPROX.     I  1 '/;'    0.  C. 

?■ -0'  TAPERED  CURB 


f  t'/,-  1.0.  PIPE 
SLEEVES  FOR 
I  ■  OIA.  X  3  -0' 
STEEL  OOWELS 


■16-  CL. 


PLAN 


ll%- 

TV.- 

r  -T- 


1-2" 


VIEW  A-A 


U— I'/i"  DIA.    »  l"-2-  STEEL  PIN 


?  '/r  OIA. 

WIRE  ROPE 


y,"  CHAhFER 

(TYP.  I 


END  OF  CURB  SECTION 


SECTION  C-C 


NOTES: 

TAPERED  CONCRETE  CUR8  IS  USED  WITH  BRIDGE  APPROACH  SECTION 
TYPE  \    (SEE  OTL.   DWG.  NO.  606-251. 

WIRE  ROPE  CONSISTS  OF  ZiNC-CDATEO  STEEL  WIRE  7  STRAND  UTILITY 
GRADE  WITH  A  MINIMUM  BREAKING  STRENGTH  OF  25.000  LB..  COMFORMINC 
TO  ASTM  SPECIFICATION  A  <75. 

ALL  REINFORCING  STEEL  IS  OF  THE  DEFORMED  TYPE.    MEETING  THE 
REOUIREMENTS  OF  AASHTO  M  31    (ASTM  A  615,   GRADE  60). 

ALL  CONCRETE  (S  CLASS  "DO". 

TOTAL  CONCflEIE  PER  7'    TAPERED  CURB  EST.    =  0.2  C.  Y. 
TOTAL  REBAft  WEIGHT  PER  T    TAPERED  CURB  EST.   =  3^  LB. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-26 


TAPERED  CONCRETE 
CURB  DETAIL 


EFFECTIVE:  AUGUST  1999 


\IJONTltHA  D£P*RIi£NT\yONTANA 
'Of  TflANSPKiTATICm      \  CADD 


1-  -3" 


t  I'/i"    1.0.  PIPE 
SLEEVE  FOR  1'  DIA. 
3'  -0"  STEEL  DOWELS 


Finished  grade 
at  curb  face 


see  notes  » 


END  VIEW 


BILL  OF  REINFORCING  STEEL    (ONE  SECTION  ONLY) 


8 


TYPE 


BENT  BARS    CALL  DIMENSIONS  ARE  OUT  TO  OUT; 


MARK 

SIZE 

NO. 

TYPE 

LENGTH 

A 

a 

C( 

m 

1 

1 

I' 

6* 

4* 

C2 

I'  -8" 

T 

6' 

C3 

r  -  11' 

8" 

7" 

C4 

2"  -3' 

9" 

g. 

C5 

2'  -6- 

10' 

10' 

C6 

1 

1 

2-10" 

1  1  * 

r  -0' 

ei 

1 

STRAIGHT 

5'  -8' 

92 

tt4 

2 

STRAIGHT 

2'  -0" 

SEE  NOTES  « 


CI  Thru  C6  -  »m  u-oars 


r-2  ~  B2  ■■  M  BAHS  - 
DRILL  AND  GROUT  r  -0" 
INTO  THE  EXISTING  CURB 


ELEVATION 


existing  curb 

existing  grade  at 
face  of  curb 


NOTES: 

REMOVE  THE  EXISTING  SURFACE  UNDER  THE  NEW  CONCRETE  CURB  TaPERS  AS 
APPROVED  BY  THE  ENGINEER.     EM3E0  THE  CURB  TAPER  A  MINIMUM  OF  1" 
BELOW  THE  GRAOE  MEASURED  AT  THE   INSIDE  FACE  OF  THE  TAPER, 


ALL  REINFORCING  STEEL  IS  OF  THE  DEFORMED  TYPE,  liCETING  THE  REOUIBEUCNTS 
or  AASHTO  M  31    (ASTM  A  615.   GRADE  60). 

ALL  CONCRETE  IS  CLASS  "DD". 

TOTAL  CONCRETE  PER  6'    TAPERED  CURB  EST.    =  0.2  C.  Y. 
TOTAL  REBAfl  WEIGHT  PER  6'    TAPERED  CURB  EST.    =  2T  LB. 

TAPERED  CONCRETE  CURB  IS  USED  WITH  BRIDGE  APPROACH  SECTION  TYPE  3  (SEE 
DTL.   DWG.  NO.  606-25). 

»  ADJUST  DIMENSION  TO  MATCH  EXISTING  CURB. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-27 


TAPERED  CONCRETE 
CURB  DETAIL 


EfFEC'ivE:  AUGUST  1999 


'.UONTANA  OePAfiTitfJr  iUOHT ANA 
'OF  JftANSPOftTATION      \  CAOD 


TERMINAL  DETAILS 

POST 

DISTANCE 

OFFSET  FROM 

CABLE  FASTENER 

6ASE 
PLATES 

TYPE 

QUANTITY 

DESCRIPTION 

5 

42' 

0'  -0" 

F-  1  -76 

3 

HOOK  eOLT 

A 

36' 

0'  -2" 

F-  1-76 

3 

HOOK  BOLT 

3 

30' 

0'  -6" 

F-  1-76 

3 

HOOK  BOLT 

2 

2A 

r  -0" 

P-2-79 

1 

END  CAP 

P-2-79 

1 

18 

1  -8" 

P-?-79 

1 

END  CAP 

P-2-79 

ANCHOR 

0' 

f  -0' 

THREE  CABLE  END  ASSEMBLIES  • 

FIRST  RUN  OF  CABLE  GUARDRAIL 


SECOND  RUN  or  CABLE  GUARDRAIL 


INSTALLATION  LINE 


(FACE  OF  RAIL  ) 


SCHEDULE  OF  HARDWARE  * 

DESIGNATION 

DESCRIPTION 

DTL.    DWG,  NO. 

r- 1  -76 

y,t'   OIA.    HOOK  BOLT 

606-82 

y«*   DIA.    HEX  BOLT  &  NUT  &  WASHER 

606-82 

P- 1  -  76 

STRUCTURAL  SHAPE  LINE  POST  (STEEL! 

606-92 

P-2-79 

END  POST  FITTINGS 

606-90 

P-fl6-76 

BENT  PLATE  LINE  POST  (STEEL » 

606-92 

RE- 1-76 

y,'  DIA.   WIRE  ROPE   IJxT  ) 

606-94 

TYPICAL    LAYOUT  FOR  MULTIPLE  RUNS  OF   CABLE  GUARDRAIL 
EACH  Sun  of  cable  guardrail  contains  two 

TERMINAL  SECriONS  WITH  ANCHOR  ASSEMBLIES. 


•  SEE  ARTBA  TECHNICAL  BULLETIN  NO.  268-8 
(ACC  STO.  FORM  NO.    131)  "A  CuiDE  TO 
STANDARDIZED  HIGHWAY  BARRIER  RAIL  HARDWARE.* 


SPLICE  CABLE  USING 
A  COUPLING  DEVICE 
AS  SHOWN,    OH  AN 
ALTERNATE  METHOD 
APPROVED  BY  THE 
ENGINEER. 


OIA. 


WEDGES  (SEE  DTL. 
Due.  NO.  606-94) 


CABLE  SPLICE 


6'  -0" 


16' -0-  TYPICAL 


CONCRETE  ANCHOR  - 
SEE  DTL.   DWG.  NO. 
606-41  FOR  DETAILS 
AND  ALTERNATE  ANCHOR. 


ELEVATION 
CABLE  GUARDRAIL  TERMINAL  SECTION 


ELEVATION  I 
CABLE  GUARDRAIL  TERMINAL  SECTION  CABLE  GUARDRAIL  TERMINAL  SECTION 


PAY  LIMIT  FOR  EACH  RUN  OF  CABLE  GUARDRAIL    IFROM  POST  ©  TO  POST®) 


(NOr  TO  EXCEED   I9S2'  I 


LOWER  CABLE 


CD         ®         ®         ®  © 


4-0" 


\- UPPER  CABLE 
18  -0" 

4  BAYS  AT  6'  -0* 

-  J-    

:    24'  -O*' 

 1 

42  -Q- 

INSTALLATION  LINE 
(FACE  OF  RAIL  1 


SEE  NOTE  ®  BELOW 


VARIABLE  LENGTH  OF  NEED 


NOTE: 

Either  line  post  (structural  shape  or  bent 
plate)  may  be  used  through  the  run.  but 
use  only  structural  shape  posts  on  the 
ends.    mainlain  a  consistent  type  of  post 
on  all  runs  of  cable  rail  for  the  project, 


2  -4- 


2'  -9" 


EDGE 
OF 
TRAFFIC 
LANE 


2  -0" 


MIN. 


5fs' 

HOOK 
BOLT 
ITVP.  ) 


-/I 


?■  NOMINAL 


■8'  X  24    I  Yt'  PL. 


S3  X  5-T 


2  -0" 


VARIABLE 

2-  )  OR  FLATTER 


27.  SLOPE 


M  WIDENING  IS  REQUIRED 
IF  FINISHED  SHOULDER  IS 
LESS  THAN  2  -0"  FROM 
THE  TRAFFIC  LANE. 


NORMAL 
FINISHED 
SHOULDER 
(INSTALLATION 
LINE  1 


r 


PLAN 


OFFSET  (SEE 
TABLE  ABOVE) 


r  -0" 


VARIABLE 

2- I  OR  FLATTER 


2V.  SLOPE 


NOTES: 

FOR  CABLE  GUARDRAIL  RUNS  Of: 

532  FEET  OR  LESS:  USE  COMPENSATING  ASSEMBLY  ON  ONE  END 
AND  TURNBUCKLE  END  ASSEtCLY  ON  THE  OTHER  END  Of  EACH 
CABLE. 

GREATER  THAN  532  FEET.   UP  TO  2036  FEET  MAX(I*JM:  USE 

COMPENSATING  END  ASSEMBLY  ON  BOTH  ENDS  OF  EACH  CABLE. 

SEE  DTL.  owe.  NO.  606-94  FOR  TURNBUCKLE  AND  COMPENSATING 
END  ASSEMBLY  DETAILS. 

■  LINE  POST  SPACING: 

TANGENTS  AND  CURVES  OF  LESS  THAN  8  DEGREES:      i6  FT. 
CURVES    GREATER  THAN  8  DECREES.  UP  TO  25  DEGREES:      I2  FT. 
NOTE:    DO  NOT   INSTALL  CABLE  GUARDRAIL  ON  THE  INSIDE 
SMOULDER  OF  ANT  CURVE. 

UNIFORMLY  TENSION  ALL  CABLES  TO  COMPRESS  SPRINGS  By  S'/j" 

00  NOT  INSTALL  CABLE  GUARDRAIL  FOR  OBSTACLES  WITHIN  12  FEET 
OF  THE   INSTALLATION  LINE. 

00  NOT  USE  CABLE  GUARDRAIL  WITH  FILL  SLOPES  STEEPER  THAN  2i  I. 
UNLESS  THE  DISTANCE  BETWEEN  THE  BACK  OF  THE  POSTS  AND  THE 
BREAK   IN  THE  flLL  SLOPE   IS  AT  LEAST  6  FEET. 


TYPICAL    INSTALLATION  DETAIL 
iNIERhtDiATE  POST 


TYPICAL    INSTALLATION  DETAIL 
END  POSTS 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-40 


CABLE  GUARDRAIL 


EFFECTIVEtAUCUSI  T999 


'Of   !HANSP0ftTATON      \  QADD 


WORKING  POINT 


3  -  I  ■ 


T-  JO' 


3'  -6 


3  -  »3  HOOPS 


7-  (APPfiOX.  ) 


PLAN 


PLAN 


INSTALLATION  LINE 
iNORhlAL  FINISHED 
SHOULDER!  V 


A-  -0" 


I*  1 


3'  MIN. 

7 

COVER  (TTP, 

J"  - 10' 

r  -6" 

03  BARS   (TTP.  )■ 


■ANCHOR  ANCLE 
SEE  SKETCH  NO.  I 
ON  THIS  SHEET 


-  y,"  DIA.    X  r  -6°  BOLTS  WtTH 
GALV.    NUTS  ANO  FLAl  WASHERS.  P£EN 
OVER  BOLT  HEADS  AT  ANCHOR  ANCLE 


■6-   X  I-  -2'   X  '/,'  PLATE 


■CLASS  A  CONC.  -  PRECAST 
OR  CAST  IN  PLACE  WITH 
SMOOTH  SIDES 


3*  -0" 


n3  9ABS  ITYP.  ) 


ELEVATION 


CONCRETE  ANCHOR 


Elevation 


ALTERNATE   CONCRETE  ANCHOR 
SIMILAR  EXCEPT  AS  NOTED 


TERMINAL   AND   INTERMEDIATE   ANCHOR  SYSTEMS 


4-   X  6*   K  '/j'    X  r  -2"  L 
t   I"   DIA.  HOLES 


f  -2  ' 


3'    ...    3"    .  ,      3"      ,  iVi 


3/r 


3' 


3" 


y 


3 


3" 


2/4- 


t  '3^s"  DIA. 
HOLES 


■WORKING  POINT 


SKETCH  NO.  1 

ANCHOR  ANGLE 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  608 


DWG.  NO. 
606-4  I 


CABLE  GUARDRAIL 
ANCHOR  DETAILS 


EFFECTIVE:  AUGUST  1999 


IONIAN*  OCPARIitNr  \U0H7ANA 
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CLEAR  THE  RADIUS  AREA 
OF  ALL  FIXED  OBJECTS 


©Rl  MAI-  EQUAL  THE  END  OF   THE  BFIIDCE 
APPROACH  SECTION. 


NOTE!   THE  RADIUS  POP  ANT  PARTICULAR 
INSTALLATION  IS  CONSTANT.  SELECT 
RADIUS  FROM  TABLE.    (SEE  GUARDRAIL 
SUMMARY  FRAME.  I 


DETAIL  A 


■OPTIMALIY  90*.  MAY  NOT 
VARY  8Y  more    than  10' 


PLAN 


RADIUS  TABLE 

RADIUS 

LENGTH  OF   BENT  RAIL 

8' 

12.  S' 

t6 

25.  0' 

2« 

37.  5 

32 

50.  0 

CABLES  TO  HAVE 
r/l"   OF  SAC 


^^^^^ 


WOOD  BREAKAWAY  POSTS 


1  -0" 


2"— -  - 

U-      ^  =  =  =  mi^. 

Ill  LP  O   O  _0  j 


!■  -9' 


6  -  %"  CABLE 

CLIPS    f  TTP.  ) 


I  I 


F-IO(9'/i"  1-T9  » 


SOIL  Plate 


F-3CZ-  )-T6  *  OR  f -8-76  * 
BOLT  WITH  F-JS-T6  »  WASHER 
UNDER  HEAD  AND  NUT 


<[     U-BOLTS  ON  THIS  CABLE 


BEARING  PLATE 


BEAM.   HSS  ZVz'  X  Z'/i'  X  '/,' 


STEEL  TUBE 


■B-  X  1'  X  Ms"  PLATE 
TACK  WELDED  TO  Yt'  PLATE 


y*  DiA, 

HOLE 


rJ"- 

9* 

8" 

— t  I'/*- 

DIA.  HOLE 


BEARING  PLATE  DETAIL 


r  -6" 


--TT 

■1  %• 

OIA.  HOLES 


7/  STEEL  PLATE 


TWO  F-1018'  1*T9  • 
ITWO  WASHERS  EACH) 


SOIL   PLATE  DETAIL 


ELEVATION 


3" 


5"  -0" 


6" 


A' 


'A- 

DIA. 
HOLES 


8' 


4" 


3'  -6'/j- 


6' 


■STRUCTURAL  TUBING 


r  -s" 


1 


n 


f         DIA.  HOLE 


t  2H"  OiA.  HOLE 
HOLE  - 


SPLICE  BUFFER  TO 
TERMINAL  CONNECTOR 
WITH  f-3l  17,"  1-T6  • 
BOLTS  C4  REQUIRED  I 

RE-9-T9  * 


flE-T-79  • 
(ADJUST 
TO  FIT) 


TVs"  MIN. 


5H'  MIN. 


11"  RADIUS  TERMINAL  ELEMENT 


10"  OIA.  CALV.  STEEL 
PIPE  r  -  I"  LONG 


6"  -0" 


H"  OIA.  BUTTQNHEAD 
BOLT  WITH  NO  WASHER 


GRADE 


NO  CONNECTION  TO  POST, 
RAILING  IS  SUPPORTED  BY  PLATE 


FRONT  VIEW        SIDE  VIEW 


STEEL    TUBE  QETAII 


FRONT  VIEW  SIDE  VIEW 

WOOD  BREAKAWAY  POST  DETAILS 


NOTES! 

SEE  DTL.    DWG.    NO.    &0G-OS  FOR  GUARDRAIL  WIDENING 
REQUIREMENTS. 

«  SEE  OTL.  OHG.   NO.  606-BO  FOR  SCHEDULE  OF  GUARDRAIL 
HARDWARE. 


■1"    K   12^    K  H*  PLATE 


CONTROLLED  RELEASING  TERMINAL  tCHTi  POST 
DETAIL  B 


BCT  POST 


OiA.  BUTTONHEAD  BOLT 
CONNECTING  BUFFERED  END 
SECTION  TO  PIPE.   NO  WASHER 


DETAIL  A 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-46 


INTERSECTING  ROADWAY 
TERMINAL  SECTION 


EFFECTIVE'AUCUST  1999 


5' 


r 


mo  HOLES  REQUIRED 
ON  FRONT  OF  POST. 
HOLES  ON  PLATE  SIDE 
AfiE  OPTIONAL. 


8' 


S3  X  5.  7 


,ll.r-V«'  OIA. 


»  2'  *0'  K  'A'  PL. 


BOTTOM  COfiNERS  MAT 
BE  CLIPPED  2"    n  2" 
TO  AID  DRIVING  


y/  OIA.  HOLE. 
OPTIONAL  fOR  MANOLINC 
DURING  GALVANIZING 


STRUCTURAL  SHAPE  POST  (STEEL) 

MODIFIED  ARTBA 


3  -O* 


?■  -0" 


2  --I" 


3  -0' 


a* 


I"   >■  <'  SLOTS 
IN  BOk  beam  ITYP. 
TOP  AND  BOTTOM) 


/            I  . 

i 
i 

^ — — 

^ —  TRAFFIC  SIDE 

GAP 

SPLICE  PLATES 


|--l'^- 


PLAN 


■REFLECTIVE  TAB 


SPLICE 


yj'   OiA.    «  2"  HIGH 
STRENGTH  BOLT  WITH 
HARDENED  WASHER    I TYP. 
TOP  AND  BOTTOM  I 


r"  O'A.   HOIES  IN 
BOX  8EAM  {TYP. 
TOP  AND  80TT0M1 


L_Jt  

i  111 

 1  1 

 ^ 

'A"  CAP 


="'="' ir"'="'= 

I  I 


-n  ri 

—r~[hrT 
I  I  ii  I  I 
-|  II  r 

 lILl 


6'  -0" 


HSS  6"  X  6"  X 
IMODIFIEO  ARTBA 

RE-io-rsi 


SPLICE  PLATES 


A-«- 


I "  I 


STANDARD  BOX  BEAM 

SUPPORT  ANGLE 


i  OIA.    K  Z'  HIGH 

SPLICE        STRENGTH  BOLT  WITH 

HARDENED  WASHER  (TYP, 
TOP  AND  BOTTOM) 


ri||ri 
I 


I  nil  I 

-|iir 


6'  -0" 


Vi'  OIA.   HOLES  FOR         DiA.  x 
T'/j"   MACHINE  BOLT  AND  NUT  WITH 
2  FLAT  WASHERS  II  WASHER  ON 
POSTS  WIIH  REFLECTIVE   TAB  I 


ELEVATION 


EXPANSION  JOINT 


SPLICE  DETAIL 


STEEL  POST 
(SEE  DETAIL  t 


Vl'    OIA.    «  Il/i" 
MACHINE  BOLT 
&  NLJT  WITH  2 
FLAT  WASHERS 


■REFLECTORIZEO  TYPE 

(HIGH  INTENSITY  I 
1  SHEETING- 


S' -0" 


9"  APPROX. 
RAIL  WIDTH 


y*"   DIA.  HOLE 


3* 


M  CAGE    iCALV,  I 


S" 


BEVEL 
ITYP,  I 


WIDENING  IS  REQUIRED  IF 
FINISHED  SHOULDER  IS 
LESS  THAN  ?' -0"  FROM 
THE  TRAFFIC  LANE. 


VARIABLE 
SLOPE 


REFLECTIVE  TAB 


3" 


TACK  WELD  y*  OIA. 
HEX  NUTS    (TYP.  1 


■8  -  %• 
DIA.  HOLES 


Sli"  X  %•  K  -3* 
BAR  12  REQUIRED 
EACH  SPLICE  I 


y  X  Vi"  SLOT 

3-  K  %■  SLOT 


■5-   X  iVi'    X  V  L 


o     O          0     O    o  O 

3" 

T  SPACES  AT  3"   -    I'  -9' 

 »■ 

2"  -3" 

5V 


NOTES! 

USE  RAIL  IN  MINIWJM  NOMINAL  LENGTHS  OF  18 
FEET  UNLESS  APPROVED  BY  THE  ENGINEER, 

INSTALL  EXPANSION  JOINTS  ON  ALL  BOX  BEAM 
INSTALLATIONS  GREATER  THAN  300"    IN  LENGTH 
AT  INTERVALS  NOT  TO  EXCEED  500' . 

ATTACH  REFLECTIVE  TABS  TO  EVERY  FOURTH 
POST  (2^  FEET  TYP.  1. 


I' 


1/2- 


SPLICE  PLATE 
MODIFIED  ARTBA  SE-  n-73 


SECTION  A-A 


STANDARD  BOX  BEAM  SUPPORT  ANGLE 
MODIFIED  ARTBA  P-5-76 


DETAILED  DRAWING 

REFERENCE 

owe. 

NO. 

STANDARD  SPEC. 

606- 

50 

SECTION  606 

BOX  BEAM 

GUARDRAIL 

EFFECTIVE; AUGUST  1999  

a^^^^SAOVMM  OCPtf>ft€»T  \yONTMA\ 
%f^Jf<y  TdANSPORTATOn      \  C»OD  \ 


BOX  BEAM  GUARDRAIL 


lOTL.   DWC.   NO.  606-50) 


3  -0- 


I5J 


■  TYPICAL  RAIL  SPLICE,  NOT 
INCLUDED  IN  COST  OF 
TERMINAL  SECTION  (SEE 
OIL.   DWG.  NO.  606-501 


2'i'  -0" 


1^ 


m 


ae"-?'/**  BOX  BEAU  TERMINAL  SECTION 


2  -0" 


1  ■  -  0" 


PC  323098 
COMPOSITE  TUBE 


■PC  32307A 
OUTER  TUBE 


PC  323108 
COMPOSITE  TUBE 


NO  HARDWARE 
CONNECTIONS 
Al  POST  5 


12'  -8- 


10" 


6  -0" 


21*  -0" 


2  -6" 


AIR  SPACE 


PLAN 


■PC  32306A 
TELESCOPING  SECTION 


PC  3230 1 A 
INTERMEDIATE 
SPACER  v 


III 
III 

III 

III 

I'i'i 
1  1 

END  ANCHORAGE  ASSEMBtV 
SEE  OTL.    DWG.  NO.  606-561 


6*  -0- 


POST  @ 


POST® 


POST 


2'-ll'A' 


ELEVATION 


2'  -0*  WIDENING  IDTL. 
Owe.   NO.  606-50) 


36  -0" 


3"  -0" 


33' -O" 


COIrf*ACT  SLOPES  TO  MEET  THE 
DENSITY  REQUIREMENTS  OF  STANDARD 
SPECIFICATION  SECTION  203,03. 


10=  1  OR 
FLATTER 


T5-  ■2%- 


3:  1  OB 
FLATTER 


9"  APPfiOX. 
RAIL  UflOTH- 


POST 


NOTES: 

PLACE  A  SELF-AOHESIVE  OBJECT  MARKER  ON 
THE  FACE  OF  THE  NOSE  ASSEWLY.  HAVING 
ALTERNATING  RETRO- REFLECT  IVE  BLACK  AND 
YELLOW  STRIPES  SLOPED  DOWNWARD  AT  AN 
ANCLE  OF  45"    TOWARDS  THE  SIDE  ON  WHICH 
TRAFFIC  IS  TO  PASS. 

00  NOT  FLARE  THE  vrr-BET  TERMINAL  SECTION. 


POST  d) 


GUARDRAIL  WIDENING 


I"  -2"  APPROX.   RAIL  WIDTH 


EDGE  OF  SHOULDER  OR  FACE  OF  GUARDRAIL 


TRAFFIC 


DETAILEU 

DRAWING 

REFERENCE 

owe. 

NO. 

STANOARO  SPEC. 

606- 

55 

SECTION  606 

WY- 

BET 

BOX 

BEAM 

TERMINAL 

SECTION 

EFFECTIVE' AUGUST 

1999 

JtCNTANA  OEPAJtlltNr  \UOHTMA 
'Of  lltHHiPORTATON      \  CADD 


OIA.  K  V/i  HEX 
BOLT  WITH  ONE  FLAT 
WASHER  AND  HEX  NUT 


PC  323  I2C 
REFLECTIVE  CHANNEL 


Ms- 


-4" 


OIA.    X  \'fi 

hex  bolt  with  1 
Flat  washers 
ANO  HEX  NuT 


PC  3?5r5A 
STEEL  POST 


-PC  96aOC 
POST  ANCLE 


2 


PC  M9S9A 
SIEEL  POST 


PC  3230TA 
T-    X   T-    X  I/b" 
OUTER  TUBE, 


PC  32305A 
BREAKAWAY  TENSILE 
CONNECTOR 


1'//  OIA,    X  3'  -0' 
ALL  ThREAO  rod 
WITH  Z  HEX  NUTS 
EACH  END 


~rVi- 


3'  -O" 


3'  -O" 


POST  ATTACHMENT  DETAIL 

(TTP.    AT  POSTS  6.    7  AND  8 ) 


POST   ATTACHMENT  DETAIL 
(POST  5) 


PC  ^I92C.   PC  SOfllC. 
AND  PC  5092C 
NOSE  RESTRAINT 
CABLE  ASSEMBLY 


PC  3230TA 
7-  X  7-  X  '/e' 
OUTER  TUBE 


?  -  '/i*   DIA.  K 
HEX  eOLT  WITH 
2  FLAT  WASHERS 
AND  HEX  NUT   


\'/2 


PC  325 ISA 
STEEL  POST 


II  ■ 


■PC  96fllG 
SHELF  ANCLE 


2  -11/2- 


PC  32300A 
NOSE  ASSEMBLY 


PC  TTIA 
BEARING  PLATE 
ATTACHED  TO  POST 
WITH  '/^•  DtA.    K  2" 
LAC  SCREWS 


r  OIA.   HEX  NUTS 
WITH  ONE  FLAT 
WASHER   [EACH  END! 

PC  T2IC 
PLATE  WASHER 


H'  OIA,  .  I'/j- 
LAC  SCREW  WITH 
ONE  FLAT  WASHER 


BILL   OF  MATERIAL 

PC 

OTY 

DESCRIPTION 

T06C 

1 

PIPE  SLEEVE,    2'  OIA.    n.  6" 

72IC 

.  1 

PLATE  MASHER.    3"   k  4  *  « 

722C 

1 

NOSE  RESTRAINT  CABLE  BRACKET 

T36C 

2 

STEEL  TUBE.    6'    >■  8''    »  5'  -0" 

7660 

2 

SOIL  PLATE.    18"   X  24"  x 

774A 

1 

SLOTTED  SEARING  PLATE 

3000C 

1 

CABLE  ASSEMBLY 

3I48C 

2 

'/,■   DIA.    »  2"   LAC  SCREW 

3240C 

3 

^Ib'   OIA.    ROUND  WASHER 

324SG 

3 

^*    DIA.    HEX  NUT 

3254C 

3 

H"  OIA.    X  I'/j"  LAC  SCREW 

3255C 

5 

%■  OiA.    ROUND  WASHER 

3264C 

2 

Ve'  OIA.    X  S"  LAG  SCREW 

3350C 

4 

DIA.    HEX  NUT 

347BC 

4 

V("    OIA.    X    V/j'    HEX  BOLT 

3TO0C 

4 

DIA.    ROUND  WASHER 

37IOC 

2 

y»"  OIA.   HEX  NUT 

fl044G 

4 

I'/,"   DiA.    HEX  NUT 

40668 

1 

WOOD  POST.    G"    X  8"   X  3  -6'/;' 

4I06B 

3 

RUBBER  PAD.            X          X  4" 

fl192C 

4 

CABLE  CLAMP 

fl300C 

IB 

'/i"   OIA.    HOUNO  WASHER 

4303C 

9 

'/l'   DiA.    HEX  NLir 

430BC 

9 

'/j"   DIA.    K   I/;-   HEX  BOLT 

47  t9C 

2 

y*'  OIA.    X  10"  HEX  BOLT 

■I902C 

2 

1 '  OiA.   ROUND  waShER 

■1903C 

4 

r  OIA.   HEX  NUT 

S044C 

1 

AIRCRAFT  CABLE,    '/."   DIA.    x  6-10* 

5092G 

2 

'/,■    AIRCRAFT    CABLE  ThiUBLE 

5I88C 

3 

DIA.    X  V/i     HEX  BOLT 

5423C 

1 

I'/*"   OIA.    X  36'   ALL  THREAD  ROD 

96400 

3 

POST  ANGLE.   5"  X  3/i"  X         "  4'/i' 

964  1C 

3 

SHELF  ANCLE.    4/;-    X  '/«■    X  1'  -7'/,  ' 

9642C 

1 

SHELF  ANGLE.   4/2"  x  '/,■  x  ll'/g" 

9852A 

1 

STRUT  ANO  YOKE  ASSEMBLY 

I4959A 

1 

5' -4'  STEEL  POST 

32300A 

1 

WY-BET  NOSE  ASSEMBLY 

32301  A 

1 

hSS  6'   X  6'  X  10*  INTERMEDIATE  SPACER 

32305A 

1 

BREAKAWAY  TENSILE  CONNECTOR 

3230eA 

1 

HSS  6"    X  6"    X  Ms"   TELESCOPING  SECTION 

32307A 

OUTER  TUBE 

32309B 

1 

6"  0,0.    X  %■  X  12  -T'/,-  COMPOSITE  TUBE 

323I0B 

t 

6"  0.0.    X  '/(•  K  5' -  1  I'/t-COMPOSITE  TUBE 

323I2C 

3 

REFLECTOR  CHANNEL 

32SI5A 

6 

5  -4-  STEEL  POST 

PC  40668  WOOD 
BREAKAWAY  POST 


I  i 


H"  OiA.    K  5' 
LAC  SCREW  WITH 

ONE  Flat  washer 


POST  ATTACHMENT  DFTAII 
ITVP.  AT  POSTS  2.   3  ANO  4  J 


END  ANCHORAGE  ASSEMBLY 


SECTION  A-A 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-56 


WY-BET  BOX 
BEAM  TERMINAL 
SECTION  DETAILS 


EFFECTIVE: AUGUST  1999 


laf  IRANSPOtTAlOH      \  CAflO 


SCHEDULE  OF   HARDWARE  * 

DESiGmaTiON 

DESCRIPTION 

OTL.   OwG.  NO. 

F-  I-T6 

y,i"   DIA.    HOOK  BOLTS 

606-aZ 

F-3I  »-76 

H'  oiA.  buttonheao  eoLT  and  nut 

606-S2 

F-6-T6 

%'    DIA.    HEX  eOLT   AND  NUT 

606-e? 

F-lOi  1-79 

y,"    DIA.    HEX  BOLT  AND  NUT 

606-82 

F-  l?'73 

RECTANGULAR  PLATE  WASHER 

606-64 

F-13-73 

STEEL  WASHER  FOR  %'  OIA.  BOLT 

606-8fl 

F-34-76 

PIPE  SLEEVE 

606-64 

F-35-76 

STEEL  WASHER  AND  NuT  FOR        OIA.  BOLT 

606-61 

F-3T-76 

CABLE  ASSEMBLY 

606-86 

F-36-79 

END  PLATE 

606-84 

P-  1-76 

STRUCTURAL  SHAPE  LINE  POST    ISTEEL 1 

606-92 

P-?-79 

END  POST  FITTINGS 

606-90 

P-Af,-  76 

BENT  PLATE  LINE  POST  (STEEL t 

606-92 

RE- 1-76 

y^'  DIA.   WIRE  ROPE  13  X  71 

606-94 

RE-3-73 

W-BEAM 

606-88 

RE- 5- 76 

W-BEAM  END  SECTION  IFlAREOI 

606-68 

RE-7f24*  1-79 

W-BEAM  END  SECTION  (QuFFEPt 

606-68 

RE-e-79 

W*BEAM  TERMINAL  CONNECTOR 

606-68 

RE-7  !  -T9 

ANCHOR  PLATE 

606-66 

SEE  ARTBA  TECHNICAL  BULLETIN  NO.  268-8 
(ACC  STANDARD  FORM  NO.    13ti   'A  GUIDE  TO 
STANDARDIZED  HIGHWAY  BARRIER  RAIL  HARDWARE.' 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


OWG.  NO. 
606-80 


SCHEDULE  OF 
GUARDRAIL  HARDWARE 


EFFECTtVE:  AUGUST  1999 


\UOmAN*  DEPARH£NT\UOHTAMA 
^Of  TltANSPORTATlON      \  caOD 


NOTE- 

NUTS  ARE  OF  THE  HEAVY  HEX  TYPES.      INSTALL  BOLTS 
TO  DEVELOP  AN  ULTIMATE  PULL  OPEN  STRENGTH  FROM 
500  POUNDS  TO  1000  POUNDS  APPLIED  IN  A  DIRECTION 
NORMAL    TO  THE  LONGITUDINAL  AXIS  OF   THE  POST. 


Mb"  DiA.   HEX  NUT  — '     I  I 


S/Ifi"    DIA.    HOOK  BOLT 


-V 


I  I 
I  I 

I  I  /.!.•■    TO  /(• 

II 

I  I 


-4  II  Ui- 

-u  V 


Me"  X  'ST  X  1"  «  r  «  r 

ROUND  BEND  HOOK  BOLT 


Vit"  OiA.   HEX  BACKING 
NUT  OR  APPROVED 
SHOULDER 


Me'  >"  ^'/i'  K  1'  X       X  1' 
ALTERNATE  TYPE  ROUND  BEND 
HOOK  BOLT,   NO  BACKING  NUT 
REOUIRED 


Vb"   DIA.    HEX  BOLT 


Vn"    DIA.    HEX  NUT 

r-8-76 


ALTERNATE   ^/c^"    DIA.    HOOK  BOLT 

F-  1-76 


y^"    DIA.    HEX  BOLT 


1 

■ 

■ 

L 

DIA.  OVAL  SHOULDERED 
BUTTONHEAD  BOLT 


L 

THREAD  LENGTH 

FULL 

4'/,- 

2" 

'■/i" 

2' 

9W 

2' 

DtA.    HEX  NUT 


L 

THREAD  LENGTH 

Full 

2- 

UIN. 

ly,-  MiN. 

18' 

2'/,-  MIN. 

25' 

2"  MIN. 

RECESS  ONE  OH 
BOTH  SIDES 


V,"   DIA.    RECESS  NUT 
F-3(  )-76 


STEEL   WASHER  FOR  y."    DIA.  BOLT 

F-lOl  )-79 


DETAILED  DRAWING 

DWG.  NO. 
606-82 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


GUARDRAIL  HARDWARE 


EfFECTIVE:  AUGUST  1999 


'WNJANA  0£PAflfl£Nr \UQHT ANA 
'or  TffANSPQRTAtlON      \  CAOD 


NOTE! 

CONFORM  WfASHER  10  THE  REQUIREMENTS 
OF  AASHTO  U  ISO. 


■"Ab'   '         SLOTTED  HOLE 
I'/l- 


(APPROx.  BASE 
l*TAL  THICKNESS) 


RECTANGULAR  PLAT£  WASHER 

F- 12-73 


STEEL   WASHER  FOR   Va"    DIA.  BOLT 

F- 13-73 


2'A- 


NOTE: 

SLEEVE  CONSISTS  OF  2" 

DIA.    GALVANIZED  STANDARD 

PIPE.   CONFORMING  TO  THE 
REOUIREM-ENTS  OF  ASTu 
A  53. 


s- 


POST  SLEEVE 

F-34-76 


NOTE: 

END  PLATES  ARE   TO  CONFORM  TO  THE  REOUIfiEMENTS 
OF  ASTM  A  36  ANO  BE  GALVANIZED  IN  ACCORDANCE 
WITH  AASHTO  Mill     (ASTM  A  123). 


1  "    DIA.    HEX  NUT 


END  PLATE 

F-38-79 


NOTE: 

NUTS  ARE  TO  CONFORM  TO  THE  REQU(REI«CNT$ 
OF  ASTM  A  325  AND  WASHERS  ARE   TO  6E  MADE 
OF  STEEL;   GALVANIZE  80TH  in  ACCORDANCE  WITH 
AASHTO  M  2i2   lASTM  A   153).      AFTER  GALVANIZING. 
THE  PITCH  OIAKIER  OF  Th£  NUT  MAY  8E  TAPPED 
0.023'  OVER  THE  ANSI  CLASS  ZB  TOLERANCE. 

WASHERS  ARE  TO  (*ET  THE  OihtNSiONAL 
REQUIREMENTS  OF  ANSI  B?T.  ?  TYPE  A  PLAIN 
HASHERS.     NO  PUNCHING,  DRILLING  OR 
CUTTING  IS  PERMITTED  AFTER  GALVANIZING. 


STEEL    WASHER  FOR    1"    DIA.    Rni  T 

F-35-76 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  60G 


DWG.  NO. 
606-84 


GUARDRAIL  HARDWARE 


EFFECTIVE'  AUGUST  1999 


'or  TRANSPORTATION      \  CADD 


 V  

^y*'  OtA.   CABLE  TO 
/     BE  SWAGE  CONNECTED 

IMlflllMIM 

r  — * 

<i     ^   1  mriiiiiiim 

■STANDARD  SWAGED  FITTING 
ANO  STUD  ISTUD  THREADED 
ENTIRE  LENGTH* 


y,'  DIA.  <6  K  19) 
GALVANIZED  CABLE 


NOTES: 

FOR  RELATED  FASTENER  HARDWARE  SEE  F-35-Te 
ANO  F-3B-r9. 

MACHINE   THE  SWAGED  FITTING  FROM  HOT-ROLLED 
CARBON  STEEL.   CONFORMING  TO  THE  REQUIREMENTS 
OF  ASTM  A  5T6.    GRADE    1035.    ANO  ANNEAL 
SUITABLE  FOR  COLD  SWAGING.      GALVANIZE  THE 
SWAGED  FITTING  IN  ACCORDANCE  WITH  ASTM  A  123 
BEFORE  SWAGING.      DRILL  A  LOCK  PIN  HOLE  TO 
ACCOMMODATE  A  '/,•.   PLATED  SPRING  STEEL 
PIN  THROUGH  THE  HEAD  OF    THE  SWAGED  FITTING 
TO  RETAIN  THE  STUD  IN  THE  PROPER  POSITION. 
AFTER  GALVANIZING  THE  HEAD  MAY  BE  TAPPED 
0.023'"  OVER  THE  ANSI  CLASS  2B  TOLERANCE. 


THE  STUD  IS  TO  CONFORM  TO  THE  REQUIREMENTS 
OF  ASTM  A  AAt  AND  BE  GALVANIZED  IN  ACCORDANCE 
WITH  ASTM  A   T53.      THE  THREADS  MUST  HAVE  A 
CLASS  ?A  FIT  BEFORE  GALVANIZING.      PRIOR  TO 
GALVANIZING.    MILL  A  %'    SLOT  INTO  THE  STUO 
END  FOR  THE  LOCKING  PIN. 

WIRE  ROPE  IS  TO  CONFORM  TO  THE  REQUIREMENTS  OF 
AASHTO  M  30  ANO  BE  y<'   PREFORMED.    6  x  )9. 
WIRE  STRAND  CORE  OB  INDEPENDENT  (tiRE  ROPE  CORE 
IIWRCU    GALVANIZED.    RIGHT  REGULAR  LAY. 
MANUFACTURED  OF  HJPROVEO  PLOW  STEEL  WITH  A 
MIKtll4JM  BREAKING  STRENGTH  OF  42.  800  POUNDS. 

THE  SWAGED  FITTING.  STuD  AND  NuT  1F-35-T6I 
MUST  DEVELOP  THE  BREAKING  STBENCTH  OF  THE 
WIRE  ROPE. 


CABLE  ASSEMBLY 

F-37-76 


2" 

--^ 

A' 

■ 

T-  ■  -t 

■-^ 

1" 

I 

1 

■e- 

1 

4" 

1 

}-  -  -\ 

2' 

y,-    OIA.     (TYP.  I 


■BENT  PLATE 


NOTES' 

ANCHOR  PLATES  ARE  TO  CONFORM  TO 
THE  REOUlREhCNTS  OF  AASHTO  U  183 
(ASTM  A  3&)  AND  BE  GALVANIZED  IN 
ACCORDANCE  WITH  AASHTO  Mill 
(ASTM  A   123  ). 

NO  PUNCHING.    DRILLING  OR  CUTTING 
IS  PERMITTED  AFTER  GALVANIZING. 


ANCHOR  PLATE 

RE-7I-79 


DETAILED 

DRAWING 

REFERENCE 
STANDARD  SPEC. 
SECTION  606 

DWG. 

606- 

NO. 
86 

GUARDRAIL 

HAROWARE 

EFFECTIVE:  AUGUST 

999 

'.UONTANA  0£PARri£NT  \UONTANA' 
'Of   IRANSPORTArm       \  CADD 


10  OR  t2  CAGE 
SHEET  THICKNESS 


W-BEAM  W-BEAM  END  SECTION  (FLARED) 

RE-3-73  RE-5-76 


CONTOUR  10  FIT 
OVER  RE-3-73 


< 


^  1 


■SLOTTED  HOLES 


rCROSS-SECTlON  IS  TO 
\  REST  WITH  RE-3-73 

\        ^NEUTRAL  AXIS 

1  2'-6- 

^  /25.5-  BENO  REOUIRED 
^  ONLl-  FOR  USE  iN  (*LT 

OIA, 

vu         1  - 1  oy." 

I  -1" 

{APPfiOX.  ) 


3"- 


3-  SLOTS 


r  DIA.  HOLES 

X  POST 
BOLT  SLOT   (OPTIONAL  I 


r-'/«" 


BEND  AND  HOLE 
ONLY  REOUIRED  TO 
MODIFY  CONNECTOR 
FOR  USE   tN  MELT 


W-BEAM  END  SECTION  IBUFFERl 
RE-7(24"  )-79 


W-BEAM  TERMINAL  CONNECTOR 

RE-8-79 


DETAILED  DRAWING 


REFERENCE  OWG.  NO. 

STANDARD  SPEC.  cnc  do 

SECTION    606  bUb-«tJ 


GUARDRAIL  HARDWARE 


EFFECTIVE:  AUGUST  1999 

=^g=M^m  Of  TflANSPORTArm      \  CADD  1 


■  SEE  DETAIL  A  FOR 
CAP  DETAIL 


OIA.  HEX  BOLT  WITH 
NUT  AND  WASHER 


TYPICAL  LINE  POST 
ISEE  P-l-76) 


3" 


DIA.    HOLES  FOa  OIA,  BOLTS. 

4/;"  LONG  WITH  NUTS  k  WASHERS  ISEC 
F- I0-T91 


i 

4" 

3'/V 


4"  j<  3"  M  %■  X  8"  L 


SECTION  A-A 


FITTINGS  ON  END  POST 


IV  X  1'//  X  /e"  K  2%-  L 


Vi'  *  '/i'  X  i'  6AR 


b 


3"  X  V  X  Z' -Z'  CAP 


BEND  OVER  AFTER 
CABLE  IS  INSTALLED 


\  '/i'  DIA.  HOLE 


P£TAIL  A 


END  POST  FITTINGS 

P-2-79 


NOTES: 

ANGLES  AND  PLATES  ARE  TO  CONFORM  TO  AASHTO  M  183 
(ASTM  A  36)  AND  BE  GALVANIZED  IN  ACCORDANCE  WITH 
AASHTO  Mill    lASTM  A  123). 

BOLTS  AND  NUTS  ARE  TO  CONFORM  TO  THE  REQUIREMENTS  OF 
ASTM  A  307  A^D  A  563.    CLASS  A  OH  BETTER.  RESPECTIVELY. 
WASHERS  ARE  MADE  OF  STEEL.    MEETING  THE  DIMENSIONAL 
REQUIREMENTS  OF  ANSIB27. 2  TYPE  A  NARROW  WASHER. 
GALVANIZE  BOLTS.    NUTS  AND  WASHERS  IN  ACCORDANCE  WITH 
ASTM  A  163. 

WELDING  IS  TO  CONFORM  TO  THE  CURRENT  REQUIREMENTS  OF 
THE  AMERICAN  WELDING  SOCIETY  STRUCTURAL  WELDING  CODE. 
A.  W.  S.   OL  L 

NO  PUNCHING.   DRILLING,   CUTTING  OH  WELDING  IS  PERMITTED 
AFTER  GALVANIZING. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-90 


CABLE  GUARDRAIL  HARDWARE 


EFFECTIVE;  AUGUST  1999 


'UONIANA  D£PAflll£Nr  \UOHTANA 
'Of  (HANSPORtAim      \  CAOD 


HOLES  iU  THIS 
FLANGE  BEQUifiED 

ONLT  FOR  ALTERNATE 
HOOK  BOLTS 


DIA.  (TYP.  ) 


K    ?    -0*    ■   '/,-  PL. 


BOTTOM  CORNERS  MAY 
BE  CLIPPED  2'  X  2- 
TO  AID  DRIVING 


2'  -I  r 


2-  -0" 


0^ 


90 
tl.  5-  1 


ft  =  y.-  <±'/b'  ) 


2'// 


—  0.  210-  lUNCALVANIZEO 
THICKNESS) 


SECTION  A-A 


NOTES: 

POSTS  AND  POST  PLATES  ARE  TO  CONFORM  TO 
THE  MECHANICAL  fiEOUIREMENTS  Of  AASHTO 
M  183    (ASTM  A  36  1  AND  BE  WELOEO  TO 
MEET  THE  CURRENT  REQUIREMENTS  OF  THE 
AMERICAN  WELDING  SOCIETY  STRUCTURAL  WELDING 
CODE.    A.  W,  S.   01.  I.     GALVANIZE  FABRICATED 
POSTS  IN  ACCORDANCE  WITH  AASHTO  Mill 
(ASIM  A  1231. 

NO  PUNCHING.  DRILLING.  CUTTING  OR  WELDING 
IS  PERMITTED  AFTER  GALVANIZING. 


BENT  PLATE  LINE  POST  (STEEL) 
P-46-76 


REOUIREO  ONLY 
FOR  ALTERNATE 
HOOK  BOLTS 


«  2'  -0"  X  7,"  PL 


BOTTOM  CORNERS  MAY 
BE  CUPPED  2'  K  2" 
TO  AID  DRIVING 


y.'  DIA.  HOLE. 
OPTIONAL  FOR  HANDLING 
DURING  GALVANIZING 


DIA.    (TYP,  I 


2-  -1  r 


z  -0- 


STRUCTURAL    SHAPF   I.  INE  POST  (STEEL) 

P-  1-76 


NOTES: 

ALL  HOLES  ARE  H"  EXCEPT  AS 
NOTED. 

WELDING  IS  TO  CONFORM  TO  THE 
REOUIBEfcCNTS  OF  THE  CURRENT 
AltfRICAN  WELDING  SOCIETY 
STRUCTURAL  WELOING  CODE, 
A.  W.  S.  01.1. 

NO  PUNCHING,  DRILLING,  CUTTING 
OR  WELDING  IS  PERMITTED  AFTER 
GAL  VAN  IZ  INC. 

POSTS  ANO  POST  PLATES  ARE  TO 
CONFORM  TO  AASHTO  M  183  lASTM 
A  3e )  ANO  BE  GALVANIZED  IN 
ACCORDANCE  WITH  AASHTO  Mill 
(ASTM  A  123  1. 


DETAILED  DRAWING 


REFERENCE 
STANOAHO  SPEC. 
SECTION  606 


OWG.  NO. 
606-92 


CABLE  GUARDRAIL  HARDWARE 


EFFECTIVE:  AUGUST  1999 


'UONtAN*  OtPARTiCNT  \yONTAHA 
'OF  rflANSPORTATm      \  caDD 


STO.    rURNBUCKLE.    12"  TAKE-UP 
f  -6" 


y»  ANSIBZT.2 
HIDE  TYPE  A  Plain 
STEEL  WASHER 


y»'   DIA.    SO.    NUT  ICALV. 


FLATTEN  11/4"  FOR  WRENCH 

SPRING  (CALV.  )  WIRE  -  ^Is"  DIA.  MIN. 

fl'/j"  LONG  SPRING  STOP 

CABLE  ANCHOR  WtOCe 


^'4'  OIA.    WIRE  ROPE 
y,'  DIA.   SO.  NUT  (CALV.  I 


R.  H.  :  RIGHT  HAND 
L.  M.    :   LEFT  HAND 


COMPENSATING  CABLE  END  ASSEMBLY 


TURNBUCKLE  CABLE  END  ASSEMBLY 


V>"   DIA.    WIRE  ROPE 

RE- 1-76 


NOTES: 

WIRE  ROPE  AND  CONNECTING  HARDWARE  ARE  TO  CONFORM  TO  THE  REQUIREMENTS  OF  AASHTO  M  30 
CLASS  A.    y,'   ROPE.      CONNECTING  HARDWARE  MUST  DEVELOP  THE  FULL  STRENGTH  OF  A  SINGLE 
CABLE   125.000  l8.  1.     CAST  STEEL  COMPONENTS  ARE  TO  CONFORM  TO  THE  REQUIREMENTS  OF 
AASHTO  M  103    (ASTM  A  27  1.      MALLEABLE   IRON  CASTINGS  ARE  TO  CONFORM  TO  THE  REQUIREMENTS 
OF  ASTM  A  AT. 

AT  ALL  LOCATIONS  WHERE  THE  CABLE  IS  CONNECTED  TO  A  CABLE  SOCKET  WITH  A  WEDGE  TtPE 
CONNECTION.    CRII*'  ONE  WIRE  OF  THE  WIRE  ROPE  OVER  THE  BASE  OF   THE  WEDGE  TO  HOLD  IT 
FIRW.Y  IN  PLACE. 


COMPENSATING  DEVICES  ARE  TO  HAVE  SPRING  CONSTANTS  OF  AbO  POUNDS  PER  INCH.    PLUS  OR 
MINUS  SO  POUNDS  PER  INCH.    ANO  PERMIT  A  TRAVEL  OF  6  INCHES  PLUS  OR  MINUS  I  INCH. 

DESIGN  SOCKET  BASKETS  FOR  USE  WITH  THE  wEOGE  DETAILED  IN  THIS  DRAWING. 

ALTERNATE  HARDWARE  DESIGNS  WILL  BE  CONSIDERED  FOR  APPROVAL  PROVIDED  THEIR  CONNECTION 
DETAILS.    FOR  THE  PURPOSE  OF  MAINTENANCE  SUBSTITUTIONS.    ARE  COMPATIBLE  WITH  THE  DETAILS 
OF  This  DRAWING  AND  THEIR  OPERATING  CHARACTERISTICS  ARE  SIMILAR  TO  THOSE  OF  THE 
HARDWARE   IN  THIS  DRAWING. 

THREADS  OF  EXTERNALLY  THREADED  PARTS  ARE  TO  BE  UNC.  CLASS  2A  TOLERANCE  (ANSIBI.  1  ). 
INTERNALLY  THREADED  PARTS  ARE  TO  MEET  THE  DIMENSIONAL  REQUIREMENTS  OF  ASTM  A  563. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  606 


DWG.  NO. 
606-94 


CABLE  GUARDRAIL  HARDWARE 


EFFECTIVE:  AUGUST  1999 


'  ISJNtAN*  0£P»RTI£Nt\uOHT  MiK 
'Of  rR*HSf^t*tlON      \  CAOO 


LINE  POST 


/ 


T  -0* 


A'  -6' 


2-  -6' 


WIRE  BRACIKC  TWISTED 


i 


T 

'■"^^  --^ — ' 

e  ■  0 

 7 

1 

1 

' — "W//-  1 

T 

'Amy/.  1 

lJ 


dJ 


l{|  3' -6° 
Lxj. 


DIRECTION  OF  PULL 


-3' 


e'  -3' 


1 

1 



( 

I 

^  -6' 


3'  -6" 


DOUBLE  PANEL 


16'  -6" 


,B'-3-     I  I 
■■^  ^.  .  SINGLE  PANEL 


8  -0" 


WIRE  SPACING  TABLE 


COMBINATION  WOVEN  WIRE  & 
BARBED  WIRE  FENCE 


AB"  PENCE  HEIGHT 


32*  m-2  8*  • 


TYPE  F2-3ZVn» 


32"  WW- 5  en  • 


TYPE  F3-32WW 


3  aw 


TYPE  F3 


IG" 

16' 

16" 

mmm 


BARBED  WIRE  FENCE 


18"   FENCE  HEIGHT 


4  BH 


TYPE  Ffl 


12" 

\2' 

12' 

I?" 

'2' 

10* 

B' 

12" 

6" 

wmv/A 


5  BW 


TYPE  F5 


APPROXIMATE  HEIGHT  OF  32"   WOVEN  WIRE  FABRIC    1832-6- 1 1 
PER  20  RCO  ftOLL  IS  ISO  LB.   ilO  L8.      (NOTE:    12'/i  CAGE) 
oDENOIES  STAPLE  LOCATIONS 


6  BW 


TYPE  F6 


12' 

8" 

6" 

8" 

6" 

W/AW 


«  OTHER  WOVEN  WIRE  hEiGmTS  and  NUMBER  OF  BARBED  WIRE  COMBINATIONS  ARE  AVAILABLE. 


STAYS 

1.  USE  WIRE  STAYS  ON  ALL  FENCES  UNLESS  WOOD  STAYS  ARE  SPECIFIED. 

2.  LOCATE  STATS  HALFWAY  BETWEEN  LINE  POSTS, 

3.  WIRE  STAYS  F0«  BARBED  WIRE  FENCING  ARE  2"  LONGER  THAN  THE  DISTANCE  BETWEEN  THE  TOP 
AND  BOTTOM  WIRES. 

A,  FOR  WOVEN  WIRE  FENCING  WITH  BARBED  WIRE  ON  TOP.  EXTEND  WIRE  STAYS  6"  MINIMUM  BELOW 
THE  TOP  OF  THE  WOVEN  WifiE. 

5.   WHEN  WOOD  STAYS  ARE  SPECIFIED.  USE  EITHER        ROUND,  A  ROUGH  DIMENSION  2'  x  2" 

OR  A  \>/i'   K  y/i'    (NOMINAL  2"    k  A' 1.      THE  STAT  MUST  BE  OF  SUFFICIENT  LENGTH  TO  BE 
PLACED  ON  THE  GROUND  WITH  THE  TOP  OF  THE  STAY  EXTENDING  2'  ABOVE  THE  TOP  WIRE 
ATTACH  EACH  WIRE  TO  THE  WOOD  STAYS  USING   I  Ji"   x  9  GAGE  STAPLES.      WOOD  STAYS  00 
NOT  NEED  10  BE  TREATED. 


NOTES! 

"M"  DENOTES  METAL  POSTS.  EC.   TYPE  F3M, 
"W"  DENOTES  WOOD  POSTS.  EC.  TYPE  FAH. 

SEE  DTL.  owe.  NO.  607-05  FOR  SINGLE  AND  DOUBLE  PANEL  DETAILS 
SEE  DTL.  owe.   NO.   607-10  FOR  ADDITIONAL  FENCING  DETAILS. 

SEE  THE  STANDARD  SPECIFICATIONS  FOR  POST  REQUIREMENTS. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 
607-00 


FARM  FENCE 


EFFECTIVE-  AUGUST  1999 


TtfWMW  OEPARlktNT  %UONTAHA 
'O^  rHANSPOffTATION      \  CADD 


BRACE  WIRES  -  ONE  CONTINUOUS  9  OR  i2'/i 
GAGE  SMOOTH  WIRE  DOUBLED  TO  FORM  A  FOUR 
WiflE  BRACE.     TIE  THE  TWO  ENDS  NEAR  THE 
TOP  OF  THE  PANEL  POSTS. 

LEVERS  -  M  2*  M  12'  MINIMUM  SIZE. 


8'  -3" 


WHEN  SOUaRE 
USED.  NOTCH 
NECESSARY. 


SEE  DETAIL  'A': 


DO  NOT  INTER- 
WEAVE WIRE  AT 
POINT  OF  CROSSING 

POSTS- 

8' -0"  X  5"  ROUND 
OR  5"   SO.  SAWN 


J  -6- 


2  -(,■ 


DETAIL  "A" 


8'  -3' 


J-  -3- 


LEVERS 


3'  -6' 


■77. 


LEVERS 


POSTS- 

8' -O"  X  5'  ROUND 
OR  5*  SO.  SAWN 


SINGLE  PANEL 

FOR  PULLING.    STRETCHING.  CHANGES  IN 
VERTICAL  ALIGNSENT  OR  PANELS  ON  A 
RUN  OF  LESS  THAN  330'  . 


LINE  POST 

T  -0'  ¥  A'  MIN.  ROUND 
OH  4"    X  A'    SO.  SAWN 


OOUBLE  PANEL 

FOR  CORNERS.  PULLING  OR  STRETCHING. 
ANO  CHANGES  IN  HORIZONTAL  ALIGNMENT. 


TYPE   "CW"    -    "STRAIGHT  RUN"   FENCE   WITH  WOOD  POSTS 


SOLID  ROCK.  PROVIDE 


TYPE  "CM"   -  FENCE  WITH  STEEL  POSTS 


NOTES! 

SEE  THE  STANDARD  SPECIFICATIONS  FOR  POST  AND  GATE 
REOUIREMENIS. 

PLACE  ALL  FENCE  WIRE  ON  PASTURE  SIDE  OF  POST.  EXCEPT 
ON  CURVES.     THEN.   PLACE  THE  WIRE  ON  THE  OUTSIDE  OF  THE 
CURVE. 

IN  AREAS  SUBJECT  TO  HIGH  VELOCITY  WINDS  ANO  MOVING  DEBRIS. 
WtRES  MAY  BE  PLACED  ON  WINDWARD  SIDE  OF  POSTS.  EXCEPT  ON 
CURVES. 

ALL  CONCRETE  IS  CLASS  'F'  Oft  BETTER. 

POST  SPACING  15  GENERALLY  MEASURED  PARALLEL  TO  GROUND. 

LINE  POST  SPACING  IS   16'  -6"  CENTER  TO  CENTER.      LINE  POST 
SPACING  FROM  BRACE  OR  PANEL  POST  iS  16' -6"  CENTER  TO 
CENTER. 

PLACE  2«*  WIRE  STAY  HALFWAT  BETWEEN  POSTS.  DO  NOT  PLACE 
STAYS  ON  PANELS  FOR  "CM"  AND  "CW"  FENCE. 

TYPE  'CW'  FENCE  HAS  ONE  METAL  POST  IN  PLACE  OF  A  WOODEN 
LINE  POST  IN  EACH  500'    RUN  FOR  LIGHTNING  PROTECTION. 

USE  TYPE  'CW    (WOOD)  PANELS  ON  ALL  TYPE  "CM'  (METAL) 
FENCES  INSTEAD  OF  STEEL  PANELS  UNLESS  OTHERWISE  SPECIFIED. 

SET  STEEL  CORNER,    END.    GATE  AND  PULL  POSTS,    AND  EACH 
BRACE  IN  CONCRETE  AS  SHOWN. 


SEE  DTL.   DWC.    NO.   607-10  FOR  ADDITIONAL  FENCING  DETAILS. 

A  DEADMAN  MAY  BE  A  PRECAST  CONCRETE  BLOCK.   A  CAST  IN 
PLACE  CONCRETE  BLOCK.    A  ROCK  OR  OTHER  APPROVED  OBJECT 
WEIGHING  AT  LEAST  150  LB.     BuRY  THE  DEADMAN  IN  THE  GROUND 
WITH  AT  LEAST  2'  -0*  OF  COVER.      ATTACH  THE  DEAOMAN  TO 
THE  FENCE  WITH  3  STRANDS  OF  9  CAGE  WIRE  OR  &  STRANDS  OF 
12'/i    CAGE  WIRE.     SEE  DETAILED  DRAWING  NO.  607-10  FOR 
ALTERNATE  OEAOMAN. 

STAPLE  THE  BOTTOM,    TOP.    CENTER  ANO  ALTERNATE  WIRES  OF 
WOVEN  WIRE  TO  WOOD  LINE  POSTS. 

TIE  THE  BOTTOM.  TOP.  CENTER  ANO  ALTERNATE  WIRES  OF  WOVEN 
WIRE  TO  STEEL  LINE  POSTS. 

STAPLE  ALL  WIRES  OF  WOVEN  WIRE  TO  WOOD  CORNER  POSTS  OB 
POST  USED  TO  TIE-OFF  WIRE. 


DETAILED  DRAWING 
REFERENCE  DWG.  NO. 

STANDARD  SPEC.  fin?-  ni; 

SECTION    607  ' 


INTERSTATE  FENCE 


EFFECTIVE:  AUGUST  1999 


lltJNTANA  Oi^PA(ttl£NT\UQHTMiA 
'or  IRANSPORTAT/Of^       \  CADD 


^ — — 

-A  

 %  

X 

X 

X 

X 

X 

X 

X\ 

SINGLE  PANEL 
(END  Of  RUN! 

DOUBLE 

PANEL 

00U8LE 

PANEL 

DOUBLE  PANEL 
lENO  OF  RUN  1 

SINCLE  PANEL 


SINGLE  PANEL 


SINGLE  PANEL 
(ENO  OF  RUN! 


FENCE 
TYPE 

RUN  ■  L 

PANELS 

REQUIRED 

COMBINATION 

"BARSEO 

LESS  THAN  33' 

NONE 

33'    -  330' 

SINGLE 

OVER  330' 
TO 

660'  MAX. 

DOUBLE 

BARBED 

LESS  THAN  66' 

NONE 

66* -660 

SINGLE 

OVER  660" 
TO 

990'  MAX. 

DOUBLE 

DOUBLE  PANEL  AI  FENCE 
CORNER  OR  ANGLE  BREAK 


FENCE   PANEL  TYPES 


NOTE; 

HE  OFF  ON  ALL  CROSS  HATCHED  OR  SHADED 
POSTS. 


METAL  LINE  POSTS  DRIVEN  INTO 
GROUND  AI  LEAST  THREE  FEET 


THREE   STRANDS  OF 

9  CAGE  WIRE  TIED 
AROUND  AT  LEAST 
TWO  LINE  WIRES  AND 
AROUND  THE  JUNCTION 
OF  THE  li*£TAt.  POSTS 


ALTERNATE  D£ADMAN 

WHEN  APPROVED  ey  THE  ENGINEER  THE  ABOVE  DEAOMAN 
MAY  8E  USED  IN  LIEJ  OF  A  ROCK  Oft  PRECAST  CONCRETE 
BLOCK  AS  SPECIFIED  ON  OTL.    OWC.    NO.  607-05. 


NOTES! 

ATTACH  BARBED  WIRES  TO  POSTS  BY  WRAPPING  AROUND  THE  POST  AT  LEAST  TWO  TIMES 
THEN  WRAPPING  AROUND  ITSELF  FIVE  TIMES. 

"'"^  ^°  "^^''E  ""O  OR  IHREE  VERTICAL  STAY  WIRES 

FROM  THE  END  OF  THE  FENCE.      PLACE  THE  FIRST  COMPLETE  VERTICAL  STAY  WIRE  AGAINST 

^Srincf;?'  "'^'^'^E   °'    '"^    M0RI^0NIAL   LINE   wTrES     WRa"inG  ARoSS 

THE  END  POST  AT  LEAST  TWO  TIMES  AND  THEN  WRAPPING  AROUND  ITSELF  FIVE  T1(*S. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 
607-10 


FENCING  DETAILS 


EFFECTIVE:  AUGUST  1999 


UONT/INA  D£PM!IINI \U0NTANA\ 
'Of  TffANSPOftTATm      \  CADD 


R/W 


SLOPE  MJST  BE  STEEP  ENOUGH  TO  DETER 
PASSAGE  OF  TRESPASSERS. 


FENCE  LAYOUT  ON  STEEP  SLOPES 


WOVEN  &  BARBED 


PANEL 


MINIMUM  OF    10  BARBED  WIRES 
SPACED  ABOUT  SAME  AS 
HORIZONTAL    WIRE    ON  COMSINAtlON 

A  


PANEL 


FENCE  LAYOUT  ON  SHARP  VERTICAL  CURVES 
TO  AVOID  TRYING  TO  CONFORM  WOVEN  WIRE  TO  UNEVEN  TERRAIN 


FENCE  CONNECTION  TO  CATTLE  GUARD 

SECURELY  FASTEN  FENCE  WIRE  TO  THE  WINGS 
AND  ARRANGE  SO  THAT  ANIMALS  CANNOT  PASS. 


•  ONE  FOOT  OFFSET  APPLIES  TO 
INTERSTATE  FENCING  ONLY. 


r  -0"  • 


R/W  LINE 


R/H  WIDTH 
(VARIABLE  ) 


,  DOUBLE  PANEL 

DOUBLE  PANEL 

1"_  _  "  SINGLE  PANEL 

SINGLE  PANEL   

SECURELY  FASTEN  WING  FENCE 

LOCATE  PANELS  SO  THAT/       D    '    I  PIPE  BY  '/,'  OIA.  EYE  BOLTS 

?  SURVEY  ANIMALS  CANNOT  PASS  ^  I    '    I  ^''^E"  APPROVED  METHOD. 


FENCE   LAYOUT   AT   STOCKPASS.    BRIDGES  AND  LARGE  PIPES 


r  -0*  • 


R/W  LINE 


FENCE   LAYOUT  AT 
CHANGE    IN  R/W  WIDTH 


CROSS  FENCE 
SINGLE  OR  DOUBLE  PANEL 
FENCE 


■R/W  FENCE- 


FENCE   LAYOUT  AT  CROSS-FENCE  CONNECTION 


-  t  LANES 


FENCE  UNDER  STRUCTURE 
BEHIND  BRIDGE  BENTS 


i  LANES 


R/W  FENCE 


A. 


FENCE   LAYOUT   AT   LOCAL  ROAD 
UNDER  INTERSTATE 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 
607-15 


FENCING  DETAILS 


EFFECTIVE:  AUGUST  1999 


•  uaNTAN*  0£PARtl£Nr  U/QHTANA 
'Of  IRANSPORtAlKm      \  CAOO 


WOOD  FARM  ENTRANCE  GATE   [TYPE  G- I  ) 

NOIE:    use   100  NAILS  AND  CL IMCH  FOR  GATE  CONSTRUCTION, 


INSTALL  GATE  CLOSURE  LATCH 
AS  SHOWN.    OR  ALTERNATE  DEVICE 
AS  APPROVED  BY  THE  ENGINEER 


16'  -O" 
5 


S  -\'/2 


Z'/i'  Dl*.    K  3'  -6-  STAr  TIED 
TO  MAIN  FENCE  BY  3  HIRE  LOOPS 
OF  9  GAGE  SMOOTH  WIRE 

^  1'  -6- 


?'/;"  OlA, 


1  LOOP  OF 
S  GAGE 
SMOOTH  WIRE 


^^^^^^^^^^^ 
,c         \^2-  DIA.   X  3'  -8-  l! 


6  -3" 


a-  -3' 


> 

S5 

6'  -0" 


3'  -6" 


WIRE  FARM  ENTRANCE   GATE    (TYPE   G-2)  NOTE: 

USE  SAME  WIRE  SCHEME  ON  GATE 

AS   THAT   USED  ON  FENCE.  UNLESS 

STATED  OTHERWISE  IN  R/W  AGREEMENT. 


I'  -4*    ■  NO.    2  ELECTRICALLY 
WELDED  TWIST  LINK  CHAIN 
SECURELY  STAPLED  TO  POST 


16' -0" 


Vt  OlA.  N  10- 
BOLT  HOOKS 


U- CHANNEL 
VERTICAL  MEMBERS- 


^^^^^^^^^^ 


ALL  CROSS  BARS  MITERED  AND 
WELDED  SOLID 

2"  DIA.  GALVANIZED  OR 
PAINTED  STEEL   TUBE    (TYP.  ) 


8  -O" 


METAL  FARM  ENTRANCE   CATF    (TYPE   G-3  1 


NOTES: 

ALL  GATES  ARE  16' -0"  WIDE  UNLESS 
R/W  AGREEMENT  STATES  OTHERWISE. 

ALL  GATES  WILL  HAVE  A  SINGLE  Oft 
DOUBLE  PANEL  AT  EACH  END. 


DETAILED  DRAWING 

REFERENCE  DWG. 

STANDARD  SPEC. 

SECTION   607                         °^ ' 

NO. 
20 

FARM  ENTRANCE 

GATES 

EFFECTIVE:  AUGUST  1999 

:U0NT»NA  DEP*RTIi£NT\UQNlXHA 
^ OF  T/tANSPORTATm      \  CAOO 


TWISTED  AND 
BAHBEO  SELVAGE 


■CHAIN  LINK  FABRIC 


GATE.  END.  CORNER 
OH  PULL  POST 


6'  -0' 


TENSION  WIRE- 


10"  ROUND  SECT.- 
10'  -0* 


12"  ROUND  SECT. -rH 
lO' -0" 


STRETCHER  BAR 


6'    CHAIN  LINK  FENCE 


10"  ROUND  SECT.  — 
 10'  -0' 

SINGLE  PANEL 
AS  SPECIFIED 


.  J6 


STRETCHER  9Afi 


ROUND 
SECTION 


DOUBLE  PANEL 

PULL  POST  AND  CORNER  POST  BRACING 


NOTE! 

NO  CONCRETE  BLOCK  REQUIRED 
FOR  SINGLE  GATE.  GATE 
LATCHES  DIRECTLY  TO  POST, 


GATES 


END  POST 


ivyvvvwv;i).i;.i.ii.ii.!).»^' 


FABRIC  9AN0 


END  PULL  POST 
STRETCHER  BAF) 


TURNBUCKLE 


\2'  ROUND  SECT. 
10*  -0" 


TENSION  WIRE 

IRON  STRAP- 


TURNBUCKLE 

FABRIC  BAND 
2"  ROUND  SECT, 
10'  -0" 


STRETCHER  BAR 


KNUCKLED 
SELVAGE 


/—  ANCHOR  LINE 

/  POST 


^  TWISTED  i 


BARBED  SELVAGE 

12*  ROUND  SECT. 
10'  -0* 


IRON  STRAP 


CHAIN  LINK  FENCE  -  3'  ■    A'    AND  5' 


NOTES; 


SEE  THE  STANDARD  SPECIFICATIONS  FOR  FURTHER  REQUIREWNTS. 


ALL  CONCRETE  IS  CLASS  'F'  OR  BETTER. 


00  NOT  INSTALL  DOUBLE  PANELS  MORE  THAN  300'    APART  ON 
TANGENTS  OH  MORE  THAM  250'    APART  ON  ANY  CURVE.  FOR 
CURVES  SHARPER  THAN  5" .    INSTALL  A  DOUBLE  PANEL  ON  EACH 
CURVE  END,   PLUS  ONE  ADDITIONAL  PANEL  FOR  EACH  10'  OF 
DEFLECTION.    EVENLY  SPACED.    BETWEEN  THE  CURVE  ENDS. 


WHEN  FENCE  IS  LESS  THAN  SO'    FROM  THE  EDGE  OF 
DRIVING  LANE,  USE  A  V  01*-   GALVANIZED  STEEL 
CABLE  IN  PLACE  OF  THE  TOP  METAL  BRACE  RAIL. 


PULL  POST  BRACING  ON  6  FOOT  FENCE  IS  THE  SAME  AS  CORNER 
BRACING. 

A  DROP  BAR  LOCKING  DEVICE  IS  REOUIREO  FOR  ALL  DOUBLE  GATE 

INSTALLATIONS,     THE  DROP  BAR  MUST  BE  ABLE  TO  BE  INSERTED 

INTO  THE  CONCRETE  BLOCK  AT  LEAST  SIX  INCHES, 


HEIGHT 
Of  FABRIC 

WIRE  FABRIC 
ABOVE  GROUND 

DEPTH  OF 
CONCRETE 

DEPTH  OF  POST 
IN  CONC.  (M1N.  > 

6 

r  TO  2" 

36" 

32- 

5' 

r  TO  2"" 

36' 

32" 

1' 

1"  TO  2" 

30' 

26" 

3 

r  TO  2" 

30' 

26' 

DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  60T 


DWG.  NO. 
607-25 


CHAIN  LINK  FENCE 


EFFECTIVE:  AUGUST  1999 


'UONIANA  0£PAR1I£NT\UQHTM1K 
'Of  WaNSPOR'ATIQN       \  Qt>00 


K    OiA.   HOLES  HYP.  I 


END  VIEW 


GENERAL  NOTES 

®  ANCHOR  SYSTEM  DETAIL 

USE  ANCHOR  SYSTEM  »}  UNLESS  SOIL  ANO  MOISTURE  CONDITIONS  NECESSITATE  THE  USE 
OF  AN  ALTEfiNATE  SYSTEM,    OR  AS  OIHECeO  BY  THE  ENGINEER.      CONSULT  OETAILEO 
ORAHINC  NUMBERS  607-.^0  ANO  60T-<5  FOR  ANCHOR  SYSTEMS  «3  IROCKY  CONDITtONSt 
AND  tt2    ISWAUPY  CONDITIONS). 

@  SLAT  FASTENING 

FASTEN  SLATS  TO  THE  FRAME  KITH  3  -  I  ?a  COMMON  BARBED  SHANK  NAILS  AT  EACH 
LOCATION. 

©  BRACE  FASTENING 

FASTEN  BRACES  TO  THE  FRAME  WITH  <  -  90  COMMON  NAILS  AT  EACH  LOCATION  AND 
CL  INCH. 

@  FRAME  TO  SILL   AND  FRAME  TO  FRAME  FASTENING 

FASTEN  THE  SILL  AND  FRAME  MEfcBERS  TO  THE  FRAME  AT  EACH  LOCATION  WITH  2  - 
y»-   OIA.    X  6"  STANOAgp  MACHINE  BOLTS.    EACH  KIlH  HEX  NUT  AND  TWO  FLAT 
HASHERS.     SEE  NOTE®  AT  RiChT. 

®  LINE  POSTS 

PLACE  LINE  POSTS  AT  EACH  END  Of  EACH  LINE  OF  SNOW  FENCE  AS  SHOWN  POSTS 
eUir^TREAT''3^'^M*mUUU*  DIAMETER  OF  3"   AND  A  MAXD^JM  DIAMETER  OF  6". 

©  WIRE  TIE 

USE  12  CAGE  OR  HEAVIER  GALVANIZED  WIRE  TO  FORM  THE  WIRE  TIES. 

©  SLOPE  BRACE  FASTENING 

FASTEN  SLOPE  BRACES  WiIH  3  -  16a  C0I*I0N  BARBED  Shank  nailS  AT  EACH  LOCATION. 


LUMBER  -   8'    SNOH  FENCE   W/  ANCHOR  SYSTEM  #1 

Bill  of  materials  for  one  panel 

ITEM 
NO. 

NO.  OF 
PIECES 

LUMBER 
SIZE 

DESCRIPTION 

©. 

3 

2"  K  6"  X  B'  -0" 

FRAfcC   IS'LL  ) 

©• 

3 

2"  X  f  »  7-  -6  * 

FRAliC 

©• 

3 

2"  X  6"  X  9'  -6' 

FRAkC 

•NOTE:    PRESSURE  TREAT  ALL  2"   x  6"   MEMBERS    (ENTIRE  FRAME) 

® 

I 

r  X  6"  X  16'  -0" 

BRACE 

© 

8 

1  •  X  6*  X  16'  -O' 

SLAT 

©« 

2 

2'  X  6*  X  10  -0" 

SLOPE  BRACE 

*•  NOTEi    USE  ONLY  WHEN  SLOPE  IS  5i  1  OR  GREATER 

HARDWARE   -    8'    SNOW  FENCE   W/   ANCHOR   SYSTEM  #1 

Bill  OF  materials  for  one  panel 

QUANTITY 

DESCRIPTION 

® 

te 

OIA.   X  5"  HEX  BOLT  (THREADED  FULL  LENGTH)  AND  NUT 

® 

36 

FLAT  WASHER  F"OR  Vb"  OIA.  BOLT 

® 

1  LB. 

120  COMMON  BARBED  SHANK  NAIL 

® 

12 

tt6  HEBAR  X  5'  -O'    l^."   OIA.  1 

© 

6  PIECES 

12  CAGE  TIE  WIRE  x  5'  -0"  i 

© 

'A  LB. 

ed  COhWON  NAILS 

© 

%  LB. 

160  COMMON  BARBED  SHANK  NAILS 

®  NOTEi 

AFTER        DIA.  BOLTS  HAVE 
BEEN  TICHTENEO.  BURR  THE 
THREAD  DIRECTLY  BEHIND  THE 
NUT  TO  PREVENT  EVENTUAL 
LOOSENING  OF  THE  NUTS. 


ALL  NAILS  MAT  BE  EITHER  HAND  DRIVEN  OR  ORivEN  WITH  A  PNEUMATIC  NAILER. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  607 


DWC.  NO. 
607-30 


8'  WOOD  SNOW  FENCE 
W/  ANCHOR  SYSTEM  tt| 


EFFECTIVEiAUCUST  1993 


I  yONtuiA  D£f>*ffri£Nr  \uomtama 

'Of  WANSPCPTAIION      \  CADD 


y,'  DIA.    HOLES  (TYP.  I 


PANEL  LENGTH  :    IG'  -0' 


?•  '3" 


5  -9* 


5  -9" 


2  -3" 


SXSLOfE  6HACE 


■  (TYP. ) — I  rr 


2  -3" 


3' 

3'  WIN. - 


3'  -6' 


3  -O* 


®  ANCHOR  SYSTEM  *>l 
(SEE  DTL.    DWG.  NO. 
607-40  FOS  DETAILS! 


INE  POST© 


FRONT  VIEW 


y^-  oiA. 

HOLES  (TYP.  ) 


©FRAME 


NOTE! 

PLACEp/ENT  of  RE6AH  ANCHORS 
TIGHT  AGAINST  SNQH  FENCE 
*MBERS0@i®iS  CRITICAL 
TO  PREVENT  OVERTuRNINC  ANO 
SLIDING.     SEE  ANCHOR  SYSTEM  ifl 
DETAILS,  DTL.   OHC.   NO.  607-'10. 


•   

-1 

»   '  

 < 

t'" 
-•—  1 ' 

1  . 

 • 

r  - 1" 

A'  -11" 

=^^=  • 

5  -0" 

t 

1    -  0' 

12 

-0" 

©SILL 


HOLES   I  TYP.  1 


BRACE 


(4)  FRAME 


Die  OUT  AS  REQUIRED  FOR  ENDS  OF  MEMBERS 
THE  ENTIRE  LENGTH  OF  SiLL  Q)  ^0  ASSURE 
AGAINST  TERRAIN. 


S©  ® &®  AND 

fullTe 


EARING  OF  SILL 


END  VIEW 


GENERAL  NOTES 

(a)  ANCHOR  SYSTEM  DETAIL 

USE  ANCHOR  SYSTEM  ni  UNLESS  SOIL  AND  MOISTURE  CONDITIONS  NECESSITATE  THE  USE 
OF  AN  ALTERNATE  SYSTEM.    OR  AS  OIRECTEO  8Y  THE  ENGINEER.      CONSULT  DETAILED 
DRAWING  NUMBERS  607-40  AND  607-45  FOR  ANCHOR  SYSTEMS  «3  iROCKY  CONOiTIONSl 
ANO  02    ISWAUPY  CONDITIONS). 

d)  SLAT  FASTENING 

FASTEN  SLATS  TO  THE  FRAME  WITH  3  -  12a  COMMON  eARBEO  SHANK  NAILS  AT  EACH 
LOCATION. 

©  BRACE  FASTENING 

FASTEN  BRACES  TO  THE  FRAME  WITH  4-60  COMMON  NAILS  AT  EACH  LOCATION  ANO 
CLINCH. 

(D)  frame   TO  SILL  AND  FRAME  TO  FRAME  FASTENING 

FASTEN  IHE  SILL  AND  FRAME  MEKCEHS  TO  THE  FRAME  AT  EACH  LOCATION  WITH  2  - 
Va'  DIA.   X  5'  STANDARD  machine  BOLTS.   EACH  WITH  HEX  NUT  AND  TWO  FLAT 
HASHERS.      SEE  NOTE®  AT  RIGHT. 

CD  LINE  POSTS 

PLACE  LINE  POSTS  AT  EACH  END  OF  EACH  LINE  OF  SNOW  FENCE  AS  SHOWN.  POSTS 
ARE  6  -6  LONG  wilH  A  MINIMUM  OlAfcCTER  OF  3"  AND  A  MAXIMUM  DIAMETER  OF  6". 
BUTT  TREAT  3  MINIUJM. 

©  WIRE  TIE 

USE  12  GAGE  OH  HEAVIER  GALVANIZED  WIRE  TO  FORM  THE  WIRE  TIES. 

©  BACK  6  SLOPE  BRACE  FASTENING 

ItKr*^  S"**^"  ^0  THE  FRAkC  WITH  2  -  160  NAILS.    ANO  FASTEN  THE  SLOPE 

GRACES  WITH  3  ~  I6d  BARBED  SHANK  NAILS  AT  EACH  LOCATION. 


LUMBER  -    12'    SNOW  FENCE  W/  ANCHOR  SYSTEM  #1 

BILL  OF  MATERIALS  FOR  ONE  PANEL 

ITEM 
NO. 

NO.  OF 

PIECES 

LUMBER 
SIZE 

DESCRIPTION 

0* 

3 

2"  K  6-  »  12'  -O- 

SILL 

®. 

3 

2*  n  6'  X  T  -0" 

FRAliC 

®« 

3 

2"  «  6-  X  13  -O- 

FRAI* 

©« 

3 

2"  K  6"  K  13"  -0" 

FRAhC 

«  NOTE:    PRESSURE  TREAT  ALL  2"   K  6'   MEMBERS   (ENTIRE  FRAME  1 

© 

1 

2-  X  *•  x  12'  -0- 

BACK  BRACE 

® 

1 

1"  K  6"  K  18'  -0" 

BRACE 

® 

12 

r  X  6"  K  16'  -0" 

SLAT 

2 

2'  X  6'  X  13' -0" 

SLOPE  BRACE 

•«  NOTE:   USE  ONLY  WHEN  SLOPE  IS  5:  I  OR  GREATER 

HARDWARE   -    12'    SNOW  FENCE   W/  ANCHOR  SYSTEM  #1 

BILL  OF  MATERIALS  FOR  ONE  PANEL 

QUANTITY 

DESCRIPTION 

® 

30 

DIA.  X  5"  HEX  BOLT  (THREADED  FULL  LENGTH)  AND  NUT 

® 

60 

FLAT  WASHER  FOR  %"  DIA.  BOLT 

Vi  LB. 

B<S  COliMON  NAILS 

iVj  LB. 

12d  COMMON  BARBED  SHANK  NAILS 

© 

LB. 

160  COMMON  BARBED  SHANK  NAILS 

® 

12 

«S  RE0AH  X  5'  -0"    (y*'  OIA.  ) 

® 

6  PIECES 

12  GAGE  TIE  WIRE  x  5'  -0"  * 

®  NOTE! 

AFTER  DiA.    BOLTS  HAVE 

BEEN  TIGHTENED.  BuRR  THE 
THREAD  DIRECTLY  BEHIND  THE 
NUT  TO  PREVENT  EVENTUAL 
LOOSENING  OF  THE  NUTS. 


ALL  NAILS  MAY  BE  EITHER  HAND  DRIVEN  OR  DRIVEN  WITH  A  PNEUMATIC  NAILER. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 
607-35 


12'  WOOD  SNOW  FENCE 
W/  ANCHOR  SYSTEM  ttl 


EFFECTiVE'AUCUST  1998   

^^g^j^  or  iRANSPORTArcN     \  c  ado_J 


ANCHOR  SYSTEM  ^3 


 Li  I  1 

LEFT   END  VIEW  FRONT  VIEW 


NOTE! 

HOLES  SHOWN  IN  DtrAILS  BELOW  ARE  FOR  LEFT  END  OF  FENCE. 
HOLES  SHOWN  HIDDEN  ARE  FOR  RiChT  £N0  OF  FENCE. 

S'    K  i'   n  X  b'  i.  ■ 

y*'    OIA.  HOLE 
FOR  %■   01*.  BOtI 


DIA.  HOLE 
FOR  %'  DIA.  B*H 


DETAIL  M 


5 

DETAIL  N 

STEP  © 


STEP 


WRAP  FIRST  5  LAPS  OF 
WIfiE  AROUND  REBAR 


-  EQUAL  LENGTHS  OF  WIRE  ON 
EITHER  SIDE  OF  THE  RE8AH 
WHEN  STARTING  THE  TIE. 


FIRST  5  LAPS  OF  WIRE 
WRAPPED  AROUND  REBAR 


GROUND  LINE 


Vj"  EXPOSED  THREAD 
DOUBLE  NUTTEO  w/  WASHER 

NuT 


SOIL  BACKFILL 

GALVANIZE  TOP   T  -6" 
OF  ANCHOR  BAR   IMIN,  ) 


OIA.    K  A-  -0"  BAR 
H/  A-  OF  THREAD 
lASTM  A  307  GRADE  A ) 

CONCRETE  ANCHOR 
(POURED  IN  PLACE  I 


FRAhC 
SILL 


FRAhC 


ANCHOR  SYSTEM  ttl 
(STANDARD ) 

STEP  ( 


WHAP  SECOND  5  LAPS  OF 
WIRE  AROUND  FIRST  5  LAPS 


3*  -0" 


2  WRAPS  WITH 

12  CAGE  TIE  WIRE 


DETAIL  L 


DETAIL  H 


NOTE: 

USE  ON  FRONT  anO  BACK 
OF  CENTER  SUPPORT. 


WIRE  TIE 


TWIST  TIE  ANO 
FOLD  UNDER  WRAPS 


LUMBER 

-    SNOW  FENCE   W/   ANCHOR  SYSTEM  #3 

Bill  of  materials  for  one  panel 

SAhC 

AS  FOR  SNOW  FENCE  W/  ANCHOR  SYSTEM  ar 

HARDWARE   -    SNOW  FENCE   W/  ANCHOR  SYSTEM  W3 

BILL  OF  MATERIALS  FOR  ONE  PANEL 

QUANTITY 

DESCRIPTION 

A 

5"   X  3"    X  H'    X  5-  L 

A 

H"  DIA.    X  A- -0'   8AR  W/  3  HEX  NUTS 

4 

FLAT  WASHERS  FOR  %'   OIA.  BAR 

0.  16  C.  Y. 

CLASS  D  CONCRETE 

4 

«6  REBAR  K  Z  -0"    ty,'  DIA.  ) 

4  PIECES 

12  GAGE  TIE  WIRE  ■  2  -Q-  t 

30 

OiA.    «  5'  HEX  BOLT  (THREADED  FULL  LENGTH  i  AND  NuT 

60 

FLAT  WASHERS  FOR  %'  OIA.  BOLT 

NOTE:      NAILS  REQUIRED  ARE  SAME  AS  SHOWN  ON  HARDWARE 
SUMMARY  FOR  SNOW  FENCE  W/  ANCHOR  SYSTEM  III 

EE  NOTE 
BELOW 


®  NOTE! 

AFTER  %•  OIA.  80LIS  HAVE  BEEN  TIGHTENED. 
BURR  THE  THREAD  DIRECTLY  BEHIND  THE  NUT 
TO  PREVENT  EVENTUAL  LOOSENING  OF   THE  NUTS. 


,~ GROUND  LINE 


NOTE:    WHEN  FASTENING  STANDARD 
HEeAfi  ANCHORS.   MAKE  SURE 
THEY  ARE  TIGHT  AGAINST  SILL 
TO  PREVENT  MOVEMENT  ANO 
SAWING  ACTION  BY  WIND. 


TOP 


FRONT 


WIRE   TIE  OETAII 
USE   I?  GAGE  OR  HEAVIER  GALVANIZED 
WIRE  TO  FORM  THE  WIRE  TIES. 


SIDE 


USE   TWO  «6  REINFORCING  BARS  FOR  EACH  END  OF  EACH 
SILL  KtMBER.      DRIVE  IhE  BARS  UP  TIGHT  TO  THE  fRAME 
TO  PREVENT  SLIDING.      HE   THE  REINFORCING  BARS  AS  SHOWN 
IN  THE  WIRE  TIE  DETAIL.     THE  PLACEMENT  OF  THE  ANCHORS 
IS  CRITICAL    IN  PREVENTING  OVERTURNING  ANO  SLIDING  OF 
THE  FENCE. 


STANDARD  ANCHOR  DETAIL 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 
607-40 


WOOD  SNOW  FENCE 
ANCHOR  SYSTEM  »3 
AND  »I  DETAILS 


EFFECTIVE! AUGUST  1999 


lOf  ntANSPORTATKlH  \CADD 


ANCHOR  SYSTEM  ttg 


(FOR  SWAMPY  CONDITIONS) 


L,EFT  END  VIEW  "  FRONT  VIEW 


NOTE: 

HOLES  SHOWN  IN  DETAILS  BELOW  ARE  FOR  LEFT  END  OF  FENCE. 
HOLES  SHOWN  MIDDEN  ARE  FOR  HiChI  END  OF  FENCE. 


W  DIA.  HOLE  FOf> 
^j*  DIA.   ET£  BOLT 


LUMBER  -   SNOW  FENCE  W/  ANCHOR  SYSTEM  #2 

4 

\ 

BILL  OF  MATERIALS  FOR  ONE  PANEL 

SAME  AS  FOR  SNOW  FENCE  */  ANCHOR  SYSTEM  HI 

\  Lf4J  1 

HARDWARE   -    SNOW  FENCE   W/  ANCHOR  SYSTEM  #2 

BILL  OF  MATERIALS  FOR  ONE  PANEL 

OUANIIIl' 

DESCRIPTION 

•1 

5"  *  y  X         K  5'  L 

B 

Vi*  WIRE  CLAMPS 

4 

'/l"   DIA.    DROP  FORCED  EYEBDLTS         3  HEX  NUTS 

FLAT  HASHERS  FOR  '/,"  DIA.  EYEOOLTS 

< 

H6  REBAft  »  ?■  -0"    l)','  OIA.  ) 

■1  PIECES 

12  GAGE  TIE  WIRE  .  2  -o"  i 

29  FT. 

DIA.    WIRE  HOPE 

I 

6'  OiA,    »  5'  -0*  POST  OEaOP*n 

30 

y»"  Df*.    X  5'  HEX  80LI  1  THREADED  FULL  LENGTH)  AND  NUT 

eo 

FLAT  WASHERS  FOR  BOLT 

NOTE!      NAILS  REOUIHEO  ARE  SAME  AS  SHOWN  ON  HARDWARE 
SUMMARY  fOH  SNO*  FENCE  W/  ANCHOR  SYSTEM  HI 

t 

r      1 1 1  

1 

OIA.  HOLE  FOR 
DIA.  BOLT 


K  K   5-  L 


DETAIL  J 


®  NOTE! 

AFTER  OIA.    BOLTS  HAVE 

BEEN  TICHTENEO.    BURR  THE 
THREAD  DlRECTLT  BEHIND  THE 
NUT  TO  PREVENT  EVENTUAL 
LOOSENING  OF   THE  NUTS. 


DETAIL  K 


FRAKC 


2  WRAPS  WITH 
12  CAGE  Tl£  WIRE 


6  "  WIN. 


'/z'  EXPOSED  THREADS 


DOUBLE  NUTTED 
W/  WASHER 

5'    X  3-   »  H'   X  5*  L 


-'/j-  DIA.  X  8"  DROP 
O)      FORGED  EYE  BOLT 


DETAIL  H 


NOTE! 

USE  ON  FRONT  AND 
BACK  OF  CENTER 
SUPPORT. 


OETAIL 


i-2  -  H"  WIRE  HOPE  CLIPS 


Ji"  OIA.   WIRE  ROPE 


WIRE  ROPE  CONNECTION 


DISPLACE  AS  LITTLE  MATERIAL 
AS  POSSIBLE  WHEN  EXCAVATING 
FOR  PLACEMENT  OF  THE  WIRE 
HOPE. 


DEADMAN  DETAIL 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 
607-45 


WOOD  SNOW  FENCE 
ANCHOR  SYSTEM  »2  DETAILS 


EFFEcrivE^AUGUST  1993 


J  OF  rfiAMSPOnrAiON    \  caod 


Frame  left  blank 


NOTE: 

EXPANSION  JOINTS 
ARE  SHOWN  OARH  fOn 
VISUAL  PURPOSES. 


LAYDOWN  CURB 


BAIJ'|<-^ 


SEE  OTl.   owe,    NO.  608-15 
AND  608-20  FOR  CURB  RAWP 
GUIDELINES  iiF  ACCESSIBILITY 
IS  REQUIRED). 


6'  SiOEWALK 


PRIVATE  SIOEWALK 


■I 


A 


SIDEWALK 

FILLET  CONSTRUCTED 
OF  ADJACENT  MATERIAL 


CONTRACTION 
JOINTS 


BUILDING  EDGE  — ^ 
A'  SIOEWALK 
6'  SIOEWALK 


CONCRETE  APRON 
LAYOOHN  CURB 


BUILDING 
APPROACH 


«*  Sidewalk 
BUILDING  EDGE  — r 


CONTRACTION  JOINT 
4'  SIOEWALK 


V 


■LATOOWN  CURB 


■CURB 


-CUTTER 


PLAN 


Slope  m  so  i2y\  toward  (  of  hoaoway 


'A-  R 


CRUSHED 
GRAVEL  BASE 


 VARIABLE  WIDTH   |     L  ^l/^- 


A'   Oft  6' 


SECTiDN  OF  SIDEWALK 


VARIABLE 


VARIABLE  WIDTH 


FLO*  LINE 
ELEV.  1  8' 


APPROACH  GRADE 
AS  NEEDED 
I  1  Oy.  MAXIMUM! 


NOTE: 

SEE  OTL.  owe. 
NO.   609-05  FOR 
CURB  &  CUTTER 
DETAILS. 


3-  TYP.  «• 


NOTE: 

CRUSHED  GRAVEL  BASE 
OMITTED  FOR  CLARITY. 


4"    SIOEWALK  ON  RAMP 
6'  SIDEWALK  ON  APPROACH 


SECTION  A-A 


NOTES: 


INSTALL  PREFORMED  EXPANSION  jOtNT  FILLER,  STO. 
SPEC.    TOT.  01.3.    AT  ALL  EXPANSION  JOINTS,  FOR 
THE  FULL  THICKNESS  OF  THE  SIOEWALK  AND  USE 
AT  ALL  JOINTS  BETWEEN  NEW  CONCRETE  SIDEWALK 
AND  STRUCTURES  IN  PLACE. 

ALL  JOINTS  MUST  BE  STRAIGHT  AND  PERPENDICULAR 
TO  THE  CENIERLINE  AND  THE  SURFACE  OF  THE 
SIDEWALK.      WHERE  PRACTICABLE.    ALIGN  ALL  JOINTS 
WITH  LIKE  JOINTS  (N  ADJOINING  WORK.      USE  JOINTS 
TO  OUTLINE  ALL  PANELS  IN  THE  SIDEWALK.  WHICH 
ARE  TO  BE.    SO  FAR  AS  POSSIBLE.    SQUARE.  THE 
LENGTHS  OF   THE  PANELS  ARE  DETERMINED  BY  THE 
WIDTH  Of  THE  SIOEWALK. 


LOCATE  EXPANSION  JOINTS  AT  INTERVALS  EQUAL  TO 
THE  NEAREST  MULTIPLE  OF  THE  CONTRACTION  JOINT 
INTERVAL.   BUT  NOT  GREATER  THAN  60  FEET. 

USE  A  LONGITUDINAL  CONTRACTION  JOINT  IN  THE 
CENTERLINE  OF  ALL  SIDEWALKS  WIDER  THAN  5  FEET. 

«  THE  MAXIMUM  CROSS  SLOPE  OF  THE  SIDEWALK  IS 
1:50  i2/.i. 

m  THIS  DEPTH  IS  STANDARD  IN  NEW  CONSTRUCTION. 
ALTERATIONS  TO  EXISTING  FACILITIES  MAT  RESULT 
IN  A  LARGER  DEPTH.   WHICH  WILL  REQUIRE  A  GREATER 
RAHiF  LENGTH. 


WHERE  RIGHT-OF-WAY  PERMITS,    NEW  SIDEWALKS  LESS 
THAN  5  FEET   IN  WIDTH  MJSI  HAVE  A  PASSING  AREA 
AT  A  MAXIMUM  SPACING  OF  200  FEET.      THE  PASSING 
AREA  IS  A  MINIMUM  OF  S  FEET  BY  FEET  IN 
SIZE. 

CONTRACTION  JOINTS  MAY  NOT  BE  MORE  THAN  '/(* 
WIDE  AND  NOT  LESS  THAN  I"  IN  DEPTH  AND  MAY 
BE  CUT  BY  A  GROOVE  FORMING  TOOL. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  608 


DWG.  NO. 
608-05 


CONCRETE  SIDEWALK 


EFFECTIVE:  AUGUST  1999 


'UONIAN*  DEP*RJt£Nt\UQHTAHA\ 
'  ty  JRAHSPORfAtlON      \  CAOD 


CURB  RAMPS  AT   MARKED  CROSSINGS 


ILLUSTRATED  WITH  OPTION  A  (SEE  NOTE    I  1 


TYPICAL  uPtBAN  SITE  -  WIDE  SiOEWALKS  WITH 
MEDIAN  ISLANDS  DEPRESSED 


&  u 

\ 

r  i     SECICNT  OF  STAAIC 

CURB   ITIP,  1  1 

Hill 

o  c 

1 

\ 

NT 

L 

,  '1  1 

:i  n 

TYPICAL  URBAN  SITE  -  WIDE  SIDEWALKS  WITH 
MEDIAN  ISLANDS  DEPRESSED  (INCLUDES 
BOULEVARD  AREA  I 


E 


J     iCCKnT  of 
STRAIGHT  CUBB  (TTP.  1 


IS 


TYPICAL  RESIDENTIAL  SITE  -  NARHOWEB  SiDEWAlkS 
IMAT  INCLUDE  BOULEVARD  -  NOT  SHOWN* 


CURB  RAMP  TYPES 


GENERAL  NOTES: 


[A) 

PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAMP 
(SEE  DETAILED  DRAWING  NUhCER  606-25  FDR 
ADDITIONAL  DETAILS) 


1.  IN  NEW  CONSTRUCTION.    USE  PUBLIC  SlOEWALK  CURB  RAMPS  IN 
THE  FOLLOWING  ORDER  OF  PREFEflENCE: 

A.  PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAI* 

B.  PARALLEL  PUBLIC  SIDEWALK  CURB  RAMP 

C.  COMBINED   (PARALLEL/PERPENDICULAR)  PUBLIC 
SIDEWALK  CURB  RAMP 

D.  DIAGONAL  PUBLiC  SlOEWALK  CURB  RAMP. 

SINGLE  DIAGONAL  OR  DEPRESSED  CORNER  PUBLIC  SIDEWALK 
CURB  RAMPS  SERVING  TWO  STREET  CROSSING  DIRECTIONS  ARE 
NOT  PERMITTED  IN  NEW  CONSTRUCTION. 

2.  WHEN  ALTERING  EXISTING  FACILITIES.   MEET  NEW  CONSTRUCTION 
REQUIREhCNTS  FOR  PUBLIC  SlOEWALK  CURB  RAMPS  TO  THE 

MAXIMUM  Extent  feasible. 

3.  IF  POSSIBLE,   DO  NOT  PLACE  DRAINAGE  STRUCTURES  IN 
CONFLICT  WITH  PUBLIC  SIDEWALK  CURB  RAMPS.  LOCATION 
OF  CURB  RAMPS  TAKES  PRECEDENCE  OVER  LOCATION  OP 
DRAINAGE  STRUCTURES  EXCEPT  WHERE  EXISTING  DRAINAGE 
STRUCTURES  ARE  8EINC  UTILIZED. 

4.  USE  THE  FLATTEST  SLOPES  POSSIBLE  FOR  ALL  CURB  RAiFS. 
MAXIMUM  SLOPES  ARE  SHOWN  FOR  GUIDANCE  AT  DIFFICULT 
SITES. 

5.  FINAL  FIELD  LOCATION  OF  THE  CURB  RAMPS  WILL  BE 
DETERMINED  BY  THE  ENGINEER. 

6.  FOR  ADDITIONAL  INFORMATION  CONSULT: 

APPENDIX  IV 

AMERICANS  WITH  DISABILITIES  ACT    (ADA  J 

ACCESSIBILITY  GUIDELINES  FOR  BUILDINGS  AND  FACILITIES 

AUGUST    1994  EDITION 


CONSTRUCTION  REQUIREMENTS: 

1.  OBTAIN  A  SURFACE  TEXTURE  ON  THE  RAMP  BT  COARSE 
BROOMING.    TRANSVERSE   TO  THE  RAInP  SLOPE. 

2.  TAKE  CARE  OURtNC  CONSTRUCTION  TO  ASSURE  UNIFORM 
RAMP  GRADES.   FREE  OF  SAGS  AND  SHARP  GRADE  CHANCES. 


(C  1 


COIi«INED  (PARALLEL/PEHPeNDICULARl  PUBLIC 
SIDEWALK  CURB  RAMP  ISEE  DETAILED  DRAWING 
NUMBERS  60e-2S  AND  608-30  FOR  ADDITIONAL 
DETAILS) 


10) 

DIAGONAL  PUBLIC  SIDEWALK  CURB  RAMP 
(SEE  DETAILED  DRAWWC  NUhBER  608-35 
FOR  ADDITIONAL  DETAILS) 


DETAILED  DRAWING 

REFERENCE  DWG. 
STANDARD  SPEC.  end 
SECTION  608 

NO. 
15 

NEW  CONSTRUCTION 

PUBLIC  SIDEWALK 

CURB  RAMPS 

EFF£CTlVE:AUCUST  1999 

iUONJAHA  0£P'ttmHT  \UOMTUIA 
'Of  rPMSPOflTAJION     \  CADO 


CURB  RAMPS  AT  MARKED  INTERSECTIONS 
tLLUSTfiATEO  WITH  OPTION  £    (SEE  NOTE  I) 

FOLLOW  NEW  CONSTRUCTION  GUIDELINES  ON  DETAILED  DRAWING 
NUMBER  608- IS  UNLESS  EXISTING  OBSTHuCTiONS  CAUSE  USE 
OF   THE  DIAGONAL  PUBLIC  SIDEWALK  CLIRB  RAMP, 


CURB  RAMP  TYPES 


CURB  RAMP  TYPES 


RADIUS  OF  15' 
OR  GREATER  — 


Sidewalk  ifi/w  x 
PERMITTING) 


I  I  I 
I          I  I 


FLARED  SIDE 


LA  ) 


RADIUS  LESS 
THAN  15' 


r—  SIDEWALK  IR/W 
\    PERMITTING)  / 
_  .  ^ 

1  I  I 


I 


<> 


TYPICAL  URBAN  SITE  -  EXISTING  OBSTRUCTIONS 
PREVENT  USE  OF  OTHER  CURB  RAMP  TYPES 


PERPENDICULAR  PUBLIC  SiDEwalk  CURB  RAKP 
ISEE  DETAILED  DRAWING  NUMBER  608-25  FOR 
ADDITIONAL  DETAILS! 


ID) 

DIAGONAL  PUBLIC  SIDEWALK  CURB  RAMP 
ISEE  DETAILED  DRAWING  NUhBER  608-35 
FOR  ADDITIONAL  DETAILS! 


(E  1 

SINGLE  DIAGONAL  PUBLIC  SIDEWALK  CURB 
Ramp  (SEE  DETAILED  DRAWING  NUMBER 
60B-35  FOR  ADOIIIONAL  DETAILS) 


WELL-DEFINED 
EDGE 


H/W  OR  OTHER 
OBSTRUCTION 


BOULEVARD 


TYPICAL  SITE  -  EXISTING  RiCHT-DF-WAY  OR  OTHER 
OBSTRUCTIONS  PREVENT  USE  OF  DTHEH  CURB  RAKP 
TYPES  (SHOWN  WITH  BOULEVARD) 


IB) 

PARALLEL  PUBLIC  SIDEWALK  CURB  RAMP 
(SEE  DETAILED  DRAWING  NUWER  608-30 
FOR  ADDITIONAL  DETAILS! 


GENERAL  NOTES: 

1.  WHEN  ALTERING  EXISTING  FACILITIES.    USE  PUBLIC  SIDEWALK  CURB  RAMPS  IN 
THE  FOLLOWING  ORDER  OF  PREFERENCE: 

A.     PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAhP 
8.     PARALLEL  PUBLIC  SIDEWALK  CURB  RAMP 

C.      COWINEO   (PARALLEL/PERPENDICULAR)  PUBLIC  SIOWALK  CURB  RAMP 

0.     DIAGONAL  Public  sidewalk  curs  ramp 

E.      SINGLE  DIAGONAL  PUBLIC  SIDEWALK  CURB  RAliF 

NOTEr      USE  DIAGONAL  PUBLIC  SIDEWALK  CURB  RAMPS  AS  THE  LAST  OPTION 
AND  CONSTRUCT  TO  COMPLY  WITH  ALL   ADA  SLOPE  AND  CONSTRUCTION 
CRITERIA  TO  THE  GREATEST  EXTENT  POSSIBLE. 

2.  PLACE  CURB  RAMPS  TO  AVOID  EXISTING  DRAINAGE  STRUCTURES  AND  OTHER 
OBSTHUCTIONS  TO  THE  GREATEST  EXTENT  POSSIBLE. 

3.  USE  THE  FLATTEST  SLOPES  POSSIBLE  FOR  ALL  CURB  RAfcPS.  MAXIMUM 
SLOPES  ARE  SHOWN  FOR  GUIDANCE  AT  DIFFICULT  SITES  AND  SHOULD  BE 
AVOIDED  IF  POSSIBLE. 

A.      fINAL  FIELD  LOCATION  OF   THE  CURB  RAMPS  WILL  BE  DETERMINED  BY  THE 
ENGINEER. 


R/W  OR  OTHER 
OBSTRUCTION 


PLANTING  OR  OTHER  NON- 
WALKING  SURFACE  BOULEVARD 


/ 

\ 

TYPICAL  SITE  ■  EXISTING  RICHT*OF-WAY  OR  OTHER 
OBSTRUCTIONS  PREVENT  USE  OF  OTHER  CURB  RAMP 


-  OBSTRUCTION 


(C) 


COMBINED  iPARAllEl/PERPENDICULAR!  PUBLIC 
SIDEWALK  CURB  RAMP  ISEE  DETAILED  DRAWING 
NUMBERS  608-25  AND  606-30  FOR  ADDITIONAL 
DETAILS) 


FOR  ADDITIONAL   INFORMATION  CONSULT: 
APPENDIX  lU 

AMERICANS  WITH  DISABILITIES  ACT  (ADA! 

ACCESSIBtLirr  GUIDELINES  FOR  BUILDINGS  AND  FACILITIES 

AUGUST.    1994  EDITION 


CONSTRUCTION  REOUIREMENTS  = 

1.  OBTAIN  A  SURFACE  TEXTURE  ON  THE  RAMP  BY  COARSE  BROOMING,  TRANSVERSE 
TO  THE  RA**  SLOPE. 

2.  TAKE  CARE  DURING  CONSTRUCTION  TO  ASSURE  UNIFORM  RAItf  GRADES.  FREE 
OF  SAGS  AND  SHARP  GRADE  CHANGES. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  608 


DWG.  NO. 

608-20 


ALTERATIONS  TO  EXISTING 
FACILITIES  -  PUBLIC 
SIDEWALK   CURB  RAMPS 


EFFECTIVE^ AUCUST  1999 


'or  JRAN^PORTATOH 


IIONTAMA 

\  CADO 


PERPENDICULAR  PUBLIC  SIDEWALK  CURO  RAMP 


SLOPE  =  y:K 
2y      WHEBE  X  IS  A  LEVEL  PLANE 


SIDEWALK 


ATOaWN  CURB 
(SEE  DTl.   DVZ.   no.  609-051 


SECTION  A-A 


NEW  CONSTRUCTION  REQUIREMENTS: 

1.  THE  DESIRABLE  WIDTH  OF  THE  CURB  RAMP    (DIMENSION  'lH-   ABOVE  1   IS  A  FEET  OR  WIDER.      THE  MINIMUM 
WIDTH  IW)  IS  3  FEtr. 

2.  THE  DESIRABLE  LENGTH  OF  THE  LANDING  AT  THE  TOP  OF  THE  CURB  RAMP  (DIMENSION  "L"  ABOVE)  IS  5  FEET 
OH  THE  LENGTH  OF  THE  RAMP.      THE  MINIMUM  LENGTH  'L"    IS  1  FEET. 

3.  THE  DESIRABLE  SlOPE  FOR  THE  CURB  RAMP  IS  U  20  OR  FLATTER.     THE  MAXIMUM  CURB  RAMP  SLOPE  IS  1=  12. 

A.    THE  DESIRABLE  SLOPE  FOR  THE  FLARED  SIDE  OF  THE  CURB  RA*  IS  n  12  OR  FLATTER.     THE  maximum  FLARED 
SIDE  SLOPE  IS  1;  10. 

5.  THE  maximum  CROSS  SLOPE  OF  THE  SIDEWALK  IS  1=50  (2ZI- 

6.  THE  SURFACE  OF  THE  PERPENDICULAR  PUBLIC  SIDEWALK  CURB  RAMP  IS  TO  CONTRAST  VISUALLY  WITH  THE 
ADJOtNiNC  PUBLIC  SIDEWALK  SURFACES.     THIS  CAN  BE  OBTAINED  Br  USE  OF  COLORED  CONCRETE.  PATTERNING 
THE  CONCRETE  SURFACE  OH  OTHER  APPROVED  METHODS. 


REQUIREMENTS  FOR  ALTERATIONS   TO  EXISTINr,  FACILITIES: 

NOTE;    WHEREVER  POSSIBLE.   ALTER  EXISTING  FACILITIES  TO  COWLT  WITH  THE  NEW  CONSTRUCTION  REQUIREMENTS. 

1.    THE  MINIMUM  WIDTH  OF  THE  CURB  flAfcP  (DIMENSION  'W  ABOVE)  IS  3  FEET 

NOTE:   WHERE  THE  PUBLIC  PEDESTRIAN  RICHT-OF-WAT  WIDTH  iS  LESS  THAN  3  FEET.   PROVIDE  A  PARALLEL 
PUBLIC  SIDEWALK  CURB  RamP. 

^'  PROvfoE''"i^Vop''LANO?c'*OF''3^"FVE°T^"*^    ""^^^       INSUFFICIENT  TO  ACC0IA(OOATE  A  TOP  LANDING  OF  A  FEET. 

3.    THE  MAXIWM  CURB  RAMP  SLOPE  IS  1=  10.  PROVIDED  THE  RiSE  (DIMENSION  -Y  "  ABOVE  I  IS  6  INCHES  OR  LESS. 
A   l:  12  OR  FLATTER  SLOPE  IS  DESIRABLE. 

1.    THE  MAXIWJM  FLARED  SIDE  SLOPE   IS  1:10. 

5.    THE  MAXIWM  CROSS  SLOPE  OF  THE  SiOEWALK  IS  1' 50  (2ZI. 

^'    In  mS*5LP[r  VlL^^J'^^^'^S^^^^^  ''^^'-"^  SIDEWALK  CURB  RAMP  IS  TO  CONTRAST  VISUALLY  WITH  THE 

rnMrorVc'-iMc^r'^^?*^^  SURFACES.      THIS  CAN  BE  OBTAINED  9Y  USE  OF  COLORED  CONCRETE.  PATTERNING 
THE  CONCRETE  SURFACE  OR  OTHER  APPROVED  METHODS. 

^"    ?B^"FRi'''VpnS,f?r'lr?ccl^o'^r!^."^T«^°^^  PROHIBIT  THE  STRICT  AND  FULL  COMPLIANCE  OF  ALL  ADA 

CRITERIA,  PROVIDE  ACCESSIBILITY  TO  THE  MAXIMUM  EXTENT  FEASIBLE. 


DETAILED  DRAWING 

NOTE! 

T2^cm?FRr»*'lm'^«^^^^^^^                      ''"^'■"^  SIDEWALK  CURB  RAWS  ARE  TO  MEET 
culfi  pliL.:      ^cc^^nrTl'^^rTl"*'''-^'-  *ND  PERPENDICULAR  PUBLIC  SIOEWALK 
CURB  RAMPS.      (SEE  DETAILED  DRAWING  NUMBER  60B-30  AND  THIS  DRAWING.  ) 

REFERENCE                 DWG.  NO. 

STANDARD  SPEC.  cna 
SECTION    60e  DUO-^o 

PERPENDICULAR 
PUBLIC  SIDEWALK 
CURB  RAMPS 

EFFECTIVE'  *UGUST  1993 

MBm^^  UUNIANA  DEPiHlltNlKuOHl  AHA 

fa*  *          Of  TRANSPORTATION      \  CAOO 

r 


H/W  (TYP.  I 


L 


B 


PARALLEL  PUBLIC  SIDEWALK  CUHB  BAlif 


HkMP 


RETAINING  WALL 


1-  A 


LANDING 


RAMP 


SLOPE   -'  T:X 

WHERE  X  IS  LEVEL  PLANE 


SECTION  A-A 


■MAX.  CROSS  SLOPE 
OF    1:50  (2Zi 


■FLOW  LINE 


SIDEWALK 
RETAINING  WALL 


z 


STREET 


LATOOWN  CURS 
(SEE  OTL.   owe.   NO.  609-051 


SECTION  B-B 

NEW  CONSTRUCTION  REQUIREMENTS: 

1.  THE  MINIMUM  LENGTH  OF   THE  LANDING   (DIMENSION  'L"   ABOVE)   IS  5  FEET. 

2.  THE  DESIRABLE  SLOPE  FOR  THE  CUHB  RAMPS  IS  1^20  OH  FLATTER.     THE  MAXIMUM  CURB  RAMP  SLOPE  iS  I:  12. 

3.  THE  MAXIMUM  CROSS  SLOPE  OF  THE  SIDEWALK  OR  LANDING  IS  nSO  {2/.L 

1.  THE  SURFACE  OF  THE  LANDING  IS  TO  CONTRAST  VISUALLY  WITH  ADJOINING  PUBLIC  SiDEWALK  SURFACES.  THIS 
CAN  BE  OBTAINED  8T  USE  OF  COLORED  CONCRETE.  PATTERNING  THE  CONCRETE  SURFACE  OR  OTHER  APPROVED 
METHODS. 


REQUIREMENTS  FOR  ALTERATIONS   TO  EXISTING  FACILITIES: 

NOTE-    WHEREVER  POSSIBLE.    ALTER  EXISTING  FACILITIES  TO  COMPLY  WITH  THE  NEW  CONSTRUCTION  REQUIREMENTS. 


THE  DESIRABLE  LENGTH  OF  THE  LANDING  (DIMENSION  "L"  ABOVE  I  IS  5  FEET. 
IS  A  FEET. 


THE  MINIMUM  LANDING  LENGTH 


THE  MAXIMUM  CURB  RAMP  SLOPE  IS  1:10,  PROVIDED  THE  RISE  (DIMENSION  'Y"  ABOVE!  IS  6  INCHES  OR  LESS. 
A  l!  12  OR  FLATTER  SLOPE  IS  DESIRABLE. 

THE  MAXIMUM  CROSS  SLOPE  OF  THE  SIDEWALK  AND  LANDING  IS  1  =  50  (2Z1  SLOPE. 

THE  SURFACE  OF  THE  LANDING  IS  TO  CONTRAST  VISUALLY  WITH  THE  ADJOINING  PUBLIC  SIDEWALK  SURFACES. 
THIS  CAN  BE  OBTAINED  BT  USE  OF  COLORED  CONCRETE.    PATTERNING  THE  CONCRETE  SURFACE  OR  OTHER 
APPROVED  METHODS. 

WHERE  EXISTING  SITE  DEVELOPMENT  CONDITIONS  PROHIBIT  THE  STRICT  AND  FULL  COMPLIANCE  OF  ALL  ADA 
CRITERIA.    PROVIDE  ACCESSIBILITY  TO  THE  MAXIMUM  EXTENT  FEASIBLE. 


NOTES' 

THE  COST  OF  THE  RETAINING  WALL  IS  INCLUDED  IN  THE  UNIT  PRICE  BID  FOR 
CONCRETE  SIDEWALK. 

COMBINED  (PARALLEL/PERPENOiCULAHl  PuBliC  SIDEWALK  CURB  RAMPS  ARE  TO 
MEET  THE  CRITERIA  FOR  BOTH  THE  PARALLEL  AND  PERPENDICULAR  PUBLIC 
SIDEWALK  CURB  RAMPS.      (SEE  DETAILED  DRAWING  NO.   608-25  AND  THIS 
DRAWING.  ) 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  603 


DWG.  NO. 
608-30 


PARALLEL 
PUBLIC  SIDEWALK 
CURB  RAMPS 


EFFECTIVE:  AUGUST  1999 


lUONTAN*  0£PAR!ltNT\uONTANA 
'or  IRANSPmiAriON      \  CADO 


DIAGONAL   PUBLIC   SIDEWALK   CURB  RAMP  SINGLE   DIAGONAL   PUBLIC   SIDEWALK   CURB  RAMP  PRIVATE   APPROACH  SIDEWALK   CURB  RAMP 

IFOR  RAOll  15  FT.    OR  GREATER)  IFOR  RADII  L£SS  THAN   15  FT.  ) 


RADIUS  OF 

25  FT.  SHDVfN 


c 

i  / 


y-SIOEWALK  \ 
/     i^/M  PERMITTING)    /  \ 

i  y  \ 


I  I 
I  I  I 

I  I  I 


FLARED  SIDES 


SIDEWALK 

IR/W  PERMITTINC  1 


FLARED  SIDE 


LOCATION  OF  LATOOHN 
CURB  IN  CURB  RETURNS 
AT  PRIVATE  APPROACH 
OR  SIDE  STREET  WITHOUT 
SIDE  WALK 


BEGINNING 

OF  CURB 
RADIUS 


BEGIKNINC 
OF  CUH9 
RADIUS 


TOP  OF  CURB 


A 


TOP  OF  CURB 


2 

FLARED 

RA*  FLARED 

VARIES 

FLARED 

RAMP   ,  FLARED 

SIDE 

"r     1  SIDE 
f— LATDOWN  ^ 

/  CURB  

■^TOP  OF 

SIDE 
curb"^^^ 

1  SIDE 
(— LATDOWN  ^ 

TOP  Of  CURB 


FLOW  LINE 


NOTE:    DIMENSIONS  ARE   AT  BACK  OF  CURB. 


FLOW  LINE 


SECTION  B-B 
IR  EQUAL  TO  OR  GREATER  THAN  25*  > 


TOP  OF  CURB 


NOTE^    DIMENSIONS  ARE  AT  BACK  OF  CURB. 

SECTION  B-B 
(R  EQUAL  TO  OR  GREATER  THAN  15'. 
eUT  LESS  THAN  25*  I 


FLARED  SIDE 


PRIVATE  APPROACH 
OR  SIDE  STREET 


RAUP 


FLARED  SIDE 


■  W" 


■  LAYOOKN  CURB 


L 


TOP  OF  CUR6 


NOTE:    DIMENSIONS  ARE  AT  BACK  OF  CURB. 


SECTION  D-D 

(R  LESS  THAN  15"  1 


RAMP 

SLOPE  --  Y:X 
WHERE  X  IS 

r 

LANDING  ^ 

_        1  T 

LEVEL  PLANE 

^  FLOW  LINE 

1  

SECTION  C-C 


LArOOWN  CURB 
ISEE  DTL.  DWG. 
NO.  609-051 


NEW  CONSTRUCTION: 


NOTE:    SINGLE  DIAGONAL  PUBLIC  SIDEWALK  CURB  RAMPS  SERVING  TWO  STREET 
CROSSING  DIRECTIONS  ARE  NOT  PERMITTED  (N  NEW  CONSTRUCTION. 


FLARED  SIDE 


FLAWED  SIDE 


TOP  Of  CURB 


BEC1NINC  OF 
CURB  RADIUS 


FLOW 


NOTE:   DIMENSIONS  ARE  *I  BACK  OF  CURB. 
SECTION  A-A 


LANDING 


RAMP 


r 


SECTION  c-t; 


SLOPE  =  r:  X 
WHERE  X  IS 
LEVEL  PLANE 

FLOW  LINE 


LAYDOWN  CURB 
(SEE  OIL.  DWG, 
NO.   609-05  1 


REQUIREMENTS  FOR  ALTERATIONS   TO  EXISTING  FACILITIES: 


1.  THE  DESIRABLE  WIDTH  OF  THE  CURB  RAhP  (DIMENSION  'W" 
IS      FEET.     THE  MINIMUM  WIDTH  IS  3  FEET. 

2.  THE  DESIRABLE  CURB  RAMP  SLOPE  IS  V-  12  OR  FLATTER. 
MAXIMUM  CURB  RAI*  SLOPE  IS  |:  10.  PROVIDED  THE  RISE 
"Y°  ABOVE  1  IS  6  INCHES  OR  LESS. 


ABOVE  1 


THE 

(DIMENSION 


3.   THE  DESIRABLE  LANDING  LENGTH  IS  4  FEET.     The  MINIMUM  LANDING 
LENGTH  IS  3  FEET. 

NOTE'    IF  EXISTING  RtCHT-OF-WAY  OR  OTHER  OBSTRUCTIONS 
REDUCE  THE  LANDING  LENGTH  TO  LESS  Than  «  FEET. 
THE  MAXIMUM  FLARED  SIDE  SLOPE  IS   \-  M. 


A,    THE  MAXIMUM  FLARED  SIDE  SLOPE   IS   1:  10. 

5.  THE  MAXIMUM  CROSS  SLOPE  OF  THE  SIDEWALK  iS  1:50  IZZ). 

6.  THE  SURFACE  OF  THE  PUBLIC  SIDEWALK  RAhP  tS  TO  CONTRAST 
VISUALLY  WITH  THE  ADJOINING  PUBLIC  SIDEWALK  SURFACES.  THIS 
CAN  BE  OBTAtNED  BY  USE  OF  COLORED  CONCRETE.   PATTERNING  THE 
CONCRETE  SURFACE  OR  OTHER  APPROVED  METHODS. 

7.  WHERE  EXISTING  SITE  OEVELOPhtNT  CONDITIONS  PROHIBIT  THE  STRICT 
AND  FULL  COMPLIANCE  OF  ALL  ADA  CRITERIA,  PROVIDE  ACCESSIBILITY 
TO  THE  MAXIMUM  EXTENT  FEASIBLE. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  608 


DWG.  NO. 
608-35 


DIAGONAL  PUBLIC 
SIDEWALK   CURB  RAMPS 


EFFECTIVE- AUGUST  1999  

^^^^^J  UONTAUt  OCfiHTtNT  \uOHTkHA 

^^^JtJ^ Of  'RM^POPrAtoN    \  CAPO 


CD 


ZD  Z 

o  o: 
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I  UJ 

{  I  i  o 
CC  1/1  i/i 


>- 

UJ 


CE 


O 
O 


u- 


2  >- 

O.  «t  1/1  = 

O  ■- 
ec     7  < 
a,  o  ^  Lj 
2  ~, 

c  2: 

o:  o 

X  <  lU  _) 

>-  >  q:  < 

5  1-  Z  O 

;  -  5  Q  S 


CONCRETE  CURBS 


2Z  SLOPE 


CURB  ft  CUTTER  SFCTlQN 
0.  046  C-  T.  CONC.  PER  !.  0' 
OF  CUR8  FOR  6'   GUTTER.  • 


P  =   AREA  TO  BE  PAINTED.  WHEN 
PAINTED  CURB  IS  REOUIREO 


JOINTS! 

(A)  »fHEN  INTEGRAL  WITH.   TIED  TO.   OR  PLACED  AGAINST 
PORTLAND  CEMENT  CONCRETE  PAVEMENT    (P. C. C. P.  t-  MATCH 
TRANSVERSE  CONTRACTION  AND/OR  EXPANSION  JOINTS  IN  THE 
ADJACENT  P.  C.C.  P.    SLAB.      IF  HEQUIREO.    EXTEND  Vt'  MIN. 
WIDTH  PREFORMED  EXPANSION  JOINTS  COMPLETELY  THROUGH 
CURB  AND  GUTTER  THE  SAKt  hiDTh  AS  THE  P. C. C.  P.  SLAB 
JOINT.      FILL  CURB  AND  GUTTER  EXPANSION  JOINTS  WITH 
PREFORMED  EXPANSION  JOINT  FILLER. 

(B)  ALL  OTHER  CASES: 

SPACE  CONTRACTION  JOINTS  IN  CURB  AND  GUTTER  AI  10  FT. 
INTERVALS  EXCEPT  AS  SPECIFIED  IN   (A)  ABOVE. 

ICl  CONTRACTION  JOINTS: 

CONTRACTION  JOINTS  ARE   Vi'    MIN-    AND   Va'    MAX.     IN  WIDTH. 
FORM  JOINTS  BT  SAWING  OR  SCORING  TO  A  MINIMUM  DEPTH 
OF    1".      FORM  SCORED  JOINTS  8Y  A  TOOL  WHICH  WILL  LEAVE 
ROUNDED  CORNERS  AND  DESTROY  AGGREGATE  INTERLOCK  TO 
A  MINIMUM  DEPTH  OF  T'. 


IDl  OTHER  JOINTS: 

SEPARATE  THE  CURB  AND  GUTTER  FROM  ADJACENT  SIDEWALK 
AT  POINTS  SHOWN  ON  DTL.    DWG.    NO.    608-05  BY  '/i'  MIN. 
WIDTH  OF  PREFORMED  EXPANSION  JOINT  MATERIAL.  PLACE 
PREFORfcCD  EXPANSION  JOINT  MATERIAL  AT  ALL  CURB 
RETURNS.   BRIDGES.   DROP  INLETS.   AND  WHERE  MEETING  CURB 
AND  CUTTER  IN  PLACE. 

IE)  USE  PREFORMED  EXPANSION  JOINT  FILLER  MEETING  THE 
REQUIREMENTS  OF  STO.   SPEC.  TOT. 

RADII: 

MINIMUM  CURB  RETURN  RAOII":  10'.     IS'   RADIIARE  DESIRABLE 

FOR  STREETS. 

CONCRETE: 

UNLESS  OTHERWISE  SPECIFIED,  CONSTRUCT  CONCRETE  CURBS 
AND  CONCRETE  INTEGRAL  CURB  AND  GUTTER  WITH  CLASS  "D" 
CONCRETE  OR  APPHOveO  EQUAL. 


•  QUANTITIES  FOR  ESTIMATING  PURPOSES  ONLY. 


BITUMINOUS  CURBS 


6' 


r  R 


TACK  COAT 


CURB  SECTION 
1   CUBIC  FOOT  OF  MATERIAL  WILL  MAKE 
ABOUT  B  LINEAR  FEET  OF  CURB.  » 


CURB  SECTION 

I  CUBIC  FOOT  OF  MATERIAL  WILL  MAKE 
ABOUT  S  LINEAR  FEET  OF  CURB.  ■ 


NOTES' 

DETAILED  DRAWING 

WHEN  CURB  IS  USED  IN  CONJUNCTION  WITH  GUARDRAIL.  USE 
THE  4-  TYPE.     OTHERWISE.   THE  CONTRACTOR  MAY  USE 
EITHER  SECTION. 

REFERENCE                 DWG.  NO. 

STANDARD  SPEC.                   e«Q  „(- 
SECTION  609 

CONFORM  ALL  MATERIALS  AND  CONSTRUCTION  10  THE  STANDARD 
SPECIFICATIONS  FOR  BITUMINOUS  CURB. 

MISCELLANEOUS  CURBS 

GRAVEL  BASE  IS  INCLUDED  IN  THE  SURFACING  SECTION. 

EFFECTIVE-  AUGUST  1999 

fc^  *  f  J  or  IRHNSPOifATIOH       \  CAOD 

REINFORCE  WITH  «  -  w  UONCITUOINAL  BARS 


ROUND  ALL  EXPOSED 
EDGES  TO  y,'  RAOtUS. 


GROUT  2-  OIA.   HOLE  FLUSH  TO 

TOP  or  CURS  titiH  EPOxr  crout 

TIE  W1.5  OR  LARGER  HIRE  TO  EVERY 
REINFORCING  BAR  AT  CENTERS  OR 
APPROVED  CHAift  KCThOD 


QUANTITIES   (FOR  ESTIMATING  PURPOSES  DNLYl: 
CONCRETE  :  0.015  C.  T.   PER  t.O'    OF  CURB 
REINf.  STEEL  :  2.  T  LB.   PER  r.O'   OF  CURB 


y,"  01*.    X  24"  PLAIN  BAR  (MINIMUM 
OF  Two  USED  FOR  EACH  CURB  SECTION, 
MAXIMUM  SPACING  6.  0'  I 


TYPE   "  A"    -   MAT   IN  Pi  ACF 


REINFORCE  WITH  <1  -  im  LONGITUDINAL  BARS 


ROUND  ALL  EXPOSED 
EDGES  TO  y*'  RADIUS. 


CROUT  2"  OIA.  HOLE  FLUSH  TO 
TOP  OF  CURB  WITH  EPOXY  GROUT 


TIE  W1.5  OR  LARGER  WIRE  TO  EVERY 
REINFORCING  BAR  AT  2  CENTERS  OR 
APPROVED  CHAIR  I*ThOD 


SuftfACiNC  AS 
CALLED  FOB  ON 
TYPICAL  SECTION. 


QUANTITIES    IFOR  ESTIMATING  PURPOSES  ONLYl 
CONCRETE  :  0.023  C.  Y.   PER  1 .  0'    OF  CURB 
REINf.   STEEL  ^  2.  T  LB.   PER  1.0    Of  CURB 


DIA.    «  2fl-   PLAIN  BAR  (MINIMUM 
OF  Two  USED  FOR  EACH  CURB  SECTION. 
MAXIMUM  SPACING  6.  0'  ) 


TYPE   "B"    -   FUTURF  MAT 


CONSTRUCTION: 

CURBS  MAY  BE  CONSTRUCTED  USING  ANT  OF  THE  FOLLOWING  THREE  METHODS: 

ill  PfltCAST 

I2J  CAST   IN  PLACE 

13)  CONSTRUCTED  BY  THE  USE  OF  AN  APPROVED  CURB  FORMING  OR  SLIP 
r  uRM  M AC  h  INE ' 

miN  USING  EITHER  ICTHOD   (21  OR    13).    REfNFOHCINC  STEEL   IS  NOT  REQUIRED 

^'n''.p?J.V"V'°'^  f  '""^  P'"^-  THE  CURBS  ARE  SCORED  Sr  SAWN  TO  ' 

«E^cc?T°L°^r;?*'-'^  ^°  '^O""  CONTRACTION  JOINTS  AT  INTERVALS  OF 

Itri  rtt'    OR  LESS- 

fSSr  "uf'jR'^iiS^^  U^S'^nTeeV.'^  ^"^^"^ ^^^^ 

material: 

CONSTRUCT  CURBS  OF  CLASS  "D-  CONCRETE.  OR  AN  APPROVED  EQUIVALENT  MIX. 
US?M  c"eau.'"°''  ^"""^"'^  "^^^  "EET  THE  REOUIREWNTS  OF  aaShTO  M  235 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  609 


DWG.  NO. 
609- 10 


MEDIAN  CONCRETE  CURBS 


EFFECTIVE:  AUGUST  1999 


-j^lf-MJ:^ Of  fpANSPCmrATm      \  CADD 


LIVE  LOADING:    STANDARD   (HS20I  LOADING 


HINGES 


r  -9'/i- 


I  I  I 


A  -0* 


%'   DIA.  GALV. 
MACHINED  BOLT  (TrP.  i- 


1-    *  '/,-  PL. 


GUARD  INSTALLATION 


2  -  10*  -O'  SECTIONS  :  20'  -2- 
2-12'  -0'  SECTIONS  ■  2a'  -2" 

3  ~  10*  -0"  SECTIONS  :  30'  -2" 
3  -  12' -0"  SECTIONS  =  36  -2" 


PLAN 


SEE  SUMMARY  SHEET  FOR  SIZE 


STEEL  WING 

SEE  DTL.  DWG.  NO.  611-05  FOR 
STEEL  WING  CONNECTION  DETAIL. 


2'  -6" 


6"   SQUARE  HOLE   THROUGH  ALL 
INTERMEDIATE  6EARINC  WALLS 
AS  DIRECTED  BY  THE  ENGINEER- 


SECTION  A-A 


NOTE:    EXTEND  END  CROSSBAR 
PLATE  TO  BOTTOM  OF  STRINGER 
WITH  \    -A-    OF  Yt  FILLET 
WELD  SYMMETRICALLY  DISTRIBUTED 
TO  FLANGE  AND  WEB  OF  STRINGER.- 


y^"  OIA-    ANCHOR  BOLTS  EMSEODED 
9"    IN  CONC.  i    Each  STRINGER 
ATTACHED  WITH  FOUR  BOLTS.  SEE 
APPROVED  Shop  ORAWtNGS  FOR  ACTUAL 
LOCATION  OF  ANCHOR  BOLTS.  


8'  -0- 


12  SPACES  AT   7'/;"   0.  C.    :   ?■  -6- 


%'  DIA.  GALV. 
MACHINED  BOLTS 


HINGE    ISEE  DTL. 
DWG.   NO.   61 1-06 
FOR  DETAIL  1 


A  AhiA   A  AMA  AAA 


W8  K  IS  STRINGER 


2Vi'  CL. 


«  AT  r  -6"  0.  C, 


uTfti»«pw  wni^n.  ,viwn>nim*  n^wMwwIfcfMii] 'imit*^! '  '  "  i 

—  —   1  rrfr^'^ 

32  HOOPS  AT    I     /  I  I-    K*       /  /■  -  ■ .. 

T*  -  6-   0.  C.       ,    ^BACKFILL   •  ,     1  .  /  f*  ■  ■■:  ■  I 


MAX.    FOOTING  PRESS  -    1.  I   TONS/SO.  FT. 


NOTE! 

SEE  DTL.  DWG.  NO.  6II-0S  FOR  CAST- IN- 
PLACE  CATTLE  GUARD  DETAILS  AND  BILL  OF 
flEINFORCINC  STEEL. 


3"  CL.^  2  -  63- 
2-63  BARS  AT  r  -O"  0.  C.  — 

SECTION  B-B 


SEE  ROAD  PLANS  FOR 
FINISHED  GRADE  AND 
CROWN  OF  ADJACENT 
ROAD  SECTIONS. 


NOTE:    This  DifcCNSiON  VARIES. 
SEE  APPROVED  DRAWINGS  FOR 
PROJECT  BEFORE  SETTING  ANY 
FOOTING  GRADES. 


PLACE  *'  OiA.   X  12*  DRAIN 
PIPE  IN  END  WALLS  AS 
DIRECTED  BY  THE  ENGINEER. 

GRADE  BACKFILL  TO  DRAIN 
TOWARD  END  WALLS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  61  I 


DWG.  NO. 

6  I  1  -  00 


CAST-IN- PLACE 
CATTLE  GUARD 


EFFECTIVE:  AUGUST  1999 


'IM)NTAm  0£PARJi£nr  \UONTAN».\ 
'OF   WAHSPQRTATm       \  CADD  1 


This  Frame  left  blank 


BILL   OF   REINFORCING  STEEL 


SENT  SAfiS    (ALL  DIMENSIONS  ARE  OUT  TO  OUT  1 


2"  -  r 


TYPE  2 


7  -7" 


TYPE  3 


20  FT.    CATTLE  GUARD 

30  FT.    CATTLE  GUARD 

MARK 

SIZE 

NO. 

TYPE 

LENGTH 

MARK 

SIZE 

NO. 

TYPE 

LENGTH 

B1 

UA 

12 

STR. 

19'  -  10" 

61 

OA 

'2 

STR. 

29  -  10 

B2 

m 

28 

6'  -6" 

B2 

bA 

4? 

I 

6'  -6  ' 

85 

m 

e 

STR, 

7' 

B3 

12 

STR. 

7'  -7" 

m 

4 

2 

S' -  1  I" 

BA 

B 

2 

5'  -  n" 

B5 

OA 

6 

3 

10'  -7- 

B5 

tM 

& 

3 

10-7* 

ESTIMATED  WT.    :   3G9  LB. 

ESTIMATED  WT.    ;  556  LB. 

21  FT.    CATTLE  GUARD 

36  FT.    CATTLE  GUARD 

B1 

M 

12 

STR. 

23"  - 10" 

B1 

tM 

12 

STR. 

35"  -  10" 

B? 

ttA 

3-1 

1 

6"  -6" 

82 

m 

50 

1 

6'  -6" 

33 

1*4 

6 

STR. 

T  -7- 

B3 

m 

12 

STR. 

7'  -  y 

01 

OA 

A 

2 

5-  - !  1  ■ 

BA 

m 

B 

2 

5*  - 1  r 

B5 

ttA 

& 

3 

10' 

B5 

ttA 

e 

3 

10'  -7" 

ESTIMATED  WT.    =  A21  LB. 

ESTIMATED  WT.    =  650  LB. 

IS' 


V 


■INSIDE  OlAWTER  =  2'/z' 


"^41/.- 


A'/i'  MIN. 


BENT  BARS 
(TYPES   I   AND  21 


INSlOE  DIAMETER  "  3' 


STRAIGHT  BARS 

REBAR  DETAILS 


7  CAGE  COLD  FORMED  HIGH 
STRENGTH  STEEL 


793-    17  CAGE  1 


NOTE:     wELO  crossbars  TO 
r/y  X  2"  X       X  2  -  I/,- 
ANGLES  HINGED  AREA  ONLY. 
SEE  HINGE  DETAIL. 


CROSSBAR 


DIA.  BOLT  WITH  CUT 
WASHERS  EACH  SlOE  OF 

ANGLES;    IKELD  SHANK 
TO  WASHER  ALL  AROUND 
FAR  SIDE 


ESTIMATED  CLASS  *A*  CONC.  QUANTITIES 

20'  CATTLE  GUARD  =  6  C. Y. 

24'  CATTLE  GUARD  =  7  C.  Y. 

30'  CATTLE  GUARD  '-  9  C.  Y. 

36'  CATTLE  GUARD  '  M  C.  Y. 


I'/j"   DIA.    X  &■ 
LAC  SCREW 
'A'  CONNECTION 
PLATE 


HINGE  DETAIL 

(HINGED  AREA  OPENS 
FOR  CLEANOUTl 


WASHER  SPACER 

2Vt    X  2-  X  Vs"      2  -''/j-  L 
TO  CROSSBAR 


NOTE:  LOCK  DETAIL  StMlLAR 
EXCEPT  USE  DIA.  GALV. 

MACHINED  BOLT  WITH  GALV. 
CUT  WASHER  &  CALV.  HEX 
NUTS  INSTEAD  OF  WELDED 
STUD  BOLT. 


DIA.   SOLI  WITH 
CUl  WASHERS 
AT  |-  -6'  O.C. 


MULTIPLE 
INSTALLATION  JOINT 


NOTE:    THE  CONTRACTOR  HAS 
THE  OPTION  OF  USING  PRECAST 
CONCRETE  BASES  (SEE  DTL. 
DWG.  NO.   611-10)  FOR  CATTLE 
GUARDS  ON  FIELD  OR  PRIVATE 
APPROACHES  ONLY. 


STEEL   WING  CONNECTION  DETAILS 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  61  1 


DWG.  NO. 
6  II -05 


CAST-iN-PLACE 
CATTLE  GUARD  DETAILS 


EFFECTIVE:AUGUST  1999 


JUOnrM*  D£PMHIItf/r\uONTAHA 
^OF  IftANSPOfirAtm      \  CADD 


2"  OIA.   HOLES  CAST 
IN  PANELS  FOR  I" 
OIA.    BAR.    2'  -0-  LONG. 
CROUTEO  WHERE 
NECESSARY    (TYP.  *1 
EACH  LAPPEO  PANEL 
JOINT  (  


16-0'  <U5E  PANELS  C  AND  Di 
20'  -0'  (USE  PANELS  E  *ND  F 1 
Zl'-O"    (USE  PANELS  C  AND  HI 


CATTLE  CUARD 


6  -0'  INIIERMEOIATE 
SUPPORT  PANEL 


NOTEi  OMIT  INTERfcCOiATE 
SUPPORT  PANEL  A  AND  USE 
ONE  PIECE  GATE  ON 
CATILE  GUARD  ONLY 


L 


I  ■  -0" 


7^ 


OUTSIDE 


PANELS  ITYP. I 


r  -0-- 


8' -6"  PANEL  C 


10'  -G*   PANEL  E 


I?' -e"   PANEL  G 


T-64  HOOPS  AT  APPflOX.    1' -0"  0.  C 


r  -0* 


6' -0'  END 

PANEL  e 

(TrP.  BOTH 
ENDSi 


OIA.  BAR 
*  I'/j"  CL. 


END   PANEL   B  ELEVATION 


8  -6"  PANEL  0 


10'  -6"  PANEL  F 


ours  IDE 


7-66  HOOPS  AT  APPBOX.  r-0 


12' -6"  PANEL  H 


PANELS  ITYP.  I 


TYPICAL   PLAN  VIEW 


1/2-  CL.- 


B~eA  HOOPS  AT  APPROJt.    I '  -  0*  0.  C. , 


ANCHOR 
BOLT 


I  -9" 


-e::;;^  ANCHOR  BOLTS-::^ 
r  -G^.    1    -6"  ,■^-6" 


I'/j-  CL. 


I  ■  -9" 


ANCHOR  BOLT 
SPACING  IS 
SYMMETRICAL 
ABOUT  THIS 
LOCATION 


ANCHOR  BOLT 
SPACING  IS 
SYMhtTRlCAL 
ABOUT  THIS 
LOCATION  


T  -6" 


a~B4  HOOPS  AT  APPROX.    I'-O'  0. c 
■t  ANCHOR  BOLTS-:?- 
r  -6'  .    I'  -6"  ,    T-  -6- 


l/l*  CL.* 


2-63      B         2-61-'  2-83 
B5  HOOPS  SPACED  AS  SHOWN- 
6  -6' 


||\,.  N.i  LOCATION 
\  OIA.  BAR 

UN   1       4  •  I 

CL. 


I  -  -0" 


r  -0" 


1'^'  CL. 


1'  -0* 


ITYP.  ) 


A  5  Jl  I  _y  La — 


"*1  I r '''''' 


?~ei 
6'  -o" 


OIA.  BAR 


r  -0' 


2-62         i^B  2-B2 
■B5  HOOPS  SPACED  AS  SHOWN- 

7' 


INTERMEDIATE  SUPPORT 
PANEL    A  ELEVATION 


.1'  -0 


-0" 


Bl  BARS 


r  -6' 


t  I" 

OIA.  BAR 
17/  CL. 


B6  HOOP 


Bl  BARS 


SECTION  A- A 


PANEL   C  ELEVATION 


10-61  HOOPS  AT  APPROX.    I'-O'  0.  C. 


I'/j'  CL. 


ANCHOR  BOLT 
SPACING  IS 
SYMMETRICAL 
ABOUT  THIS 
LOCATION 


1-0" 


^  I- 

OIA.  BAR 
CL. 


ANCHOR  BOLT 
SPACING  IS 
SYMMETRICAL 
ABOUT  This 
LOCATION 


r  -0 


PANEL   D  ELEVATION 


9'  -G' 


.1 '  -OV 


I'  -0", 


10-64  HOOPS  AT  APPROX.    I'-O*  0. C. 
i  ANCHOR  BOLTS 
3  -5" 


r 


CL.I 
(TYP.  1  I 


CL.* 


2-62       1-^  6  2-62 
BS  HOOPS  SPACED  AS  SHOWN 
9  *6- 


I  0*  -  G" 


IM  STR.  BARS 


BA  STR.  BARS 


64  HOOP 


SECTION  B-B 


I*  -0", 


?.  2  '  DiA.  HOLES 
CAST  IN  PANELS  - 


CL. 


PANEL   E  ELEVATION 


I2~B4   HOOPS   AT    APPROX.     r-0"    0.  C. 


PANEL   F  ELEVATION 


6" 

FLUSH  FIT 


'■/j*'  CL. 


ANCHOR  SOLI 
SPACING  IS 
SYMMETRICAL 
ABOUT  THIS 
LOCATION 


ANCHOR  BOLT 
SPACING  IS 
SYhWETRICAL 
ABOUT  THIS 
LOCATION  


I  r  -6" 


r  -0- 


I'/i"  CL.- 


l?-64  HOOPS  AT  APPROX.    r-0'   0. C. 


^  ANCHOR  BOLTS 

5  -zy^- 


r  -0' 


I  -O" 


BILL  OF  REINfOflClNC  STEEL 


9* 


9' 


8" 


9" 


■IE 


TTP,E 


TTPE  3 


STRAIGHT  BARS  &  BENT  BARS    (ALL  DIMENSIONS  OUT  TO  OuT  1 


MARK 


SIZE 


NO. 


TYPE 


LENGTH 


G'  -0"   SECTION  -  PANEL  A 


Bl 


B6 


n4 


B3 


STRAIGHT 


S  -9- 


3  -5' 


ESTIUATEO  WT.    ^   2i  L8. 


8'  -0'  SECTION  -  PANEL  9 


Bl 


B2 


B3 


BA 


B5 


OA 


«3 


STRAIGHT 


STRAIGHT 


STRAIGHT 


1 


7'  -9' 


5'  -9- 


2'  -?■ 


3-  -T- 


2-  -T- 


ESnWATEO  *T.    r  37  LB. 


8'  -6"  SECTION  ■  PANEL  C 


B' 


B2 


B3 


W4 


Q4 


»3 


B5 


"3 


STRAIGHT 


STRAIGHT 


r  -3' 


6'  -y 


STRAIGHT 


2  ■2' 


I 


3'  -7" 


2  -7- 


ESTIMATED  WT.    -   40  l8. 


i'  -6'    SECTION  ■  PANEL  D 


6t 


62 


B4 


BS 


»4 


STRAIGHT 


STRAIGHT 


1 


2  -2" 


3'  -T- 


2  -T- 


ESTIMATED  WT.    :  40  LB. 


Bl 


B2 


63 


B4 


B5 


10'  -G"   SECTION  -  PANEL  E 


OA 


=3 


as 


10 


STRAIGHT 


STRAIGHT 


STRAIGHT 


1 


10 


B*  -3" 


2  2' 


y  -T 


r  -T 


ESTIUATEO  WT. 


4e  LB. 


10*  *6'  SECTION  -  PANEL  F 


61 


B2 


B4 


85 


m 


"3 


«5 


10 


STRAIGHT 


STRAIGHT 


1 


9  -3' 


2  *2' 


3'  -T- 


2  -7' 


ESTIMATED  WT.    =   48  LB. 


12'  -6"  SECTION  -  PANEL  C 


Bl 


B2 


83 


B4 


B5 


OA 


OA 


»3 


\2 


STRAIGHT 


STRAIGHT 


STRAIGHT 


12'  -y 


10'  -3* 


2  -Z' 


3'  -7- 


2'  -T- 


ESTIMATED  ITT.    --  56  LB. 


12* -6'   SECTION  -  PANEL  H 


Bl 


B2 


B4 


B5 


9A 


03 


«3 


12 


STRAIGHT 


STRAIGHT 


I 


11-3' 


2  -2' 


3'  -7- 


2'  -  7" 


ESTIMATED  WT,    :  56  LB. 


«  FOR  ONE  PANEL  ONLY 


t  1"  DIA.  BAR 

X  2*  -0"  ICROUTEO 

WHERE  NECESSARY) 


J  J  J 


85  HOOPS  SPACED  AS  Shown 

I  r  -  6" 


12*  -6 


VIEW  C-C 
ITYP,   LAPPEO  PANEL  JOINT  I 


ESTIMATED  CLASS 

"D*  CONCRETE 

QUANTITIES 

6' 

-0* 

SECTION 

-  PANEL 

A  : 

0.  20 

C.  Y. 

6' 

-0' 

SECTION 

-  PANEL 

B  = 

0.  26 

C.  Y, 

8' 

-6" 

SECTION 

-  PANEL 

C  : 

0.  28 

C,  Y. 

B' 

■6' 

SECTION 

•  PANEL 

0  ; 

0.  28 

C.  Y. 

10' 

-6" 

SECTION 

-  PANEL 

E  -- 

0.  3S 

C,  Y. 

10' 

-B" 

SECTION 

-  PANEL 

F  - 

0.  35 

C.  Y. 

12' 

-6" 

SECTION 

-  PANEL 

C  - 

0.  43 

C.  Y. 

12 

SECTION 

-  PANEL 

H  -- 

0.  43 

C.  Y. 

r  -0" 


t  1-  c 

DIA.  BAR 
CL. 


NOTE: 

FOR  DETAILS  Of  STEEL  GRATES 
AND  STEEL  WINCS  SEE  DTL.  OWC. 
NO.   61 1-00  AND  611 -05. 


PANEL    G  Fl  FVflTinN 


PANEL   H  El  FVATION 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  51  I 


DWG.  NO. 

611-10 


PRECAST  CONCRETE 
BASE  FOR 

CATTLE  GUARD 


EFFECTIVE^AUGUST  1999 


fOf  IRMSPQUTAJON      \  CADD 


ROUND  PIPE 


RIPB*P  AS  SPECIFIED 

r  -0' 


VARIES-  SEE  DTL. 
DWG.    NO.  603-32 


CONCRETE  EDGE 
PflOIECTION 
ON  INLET 


VARIES  -  SEE  OTL. 
owe.    NO.  603-32 


OIA.    ANCHOR  80LTS  AT  APPHOK. 
le"  0.  C.    AROUND  ENTIRE  PERtPHERY 
OF  PIPE  EMBEDDED  IN  CONCRETE  (TrP. 
ALL  STRUCTURES  THIS  SHEET  I.  SEE 
OTL.   owe.  NO.  552-00 


6"  K  6"  K  W2.  9    WIRE  KCSH 
THROUGHOUT  ENTIRE 
STRUCTURE    ITTPICAL  ALL 
STRUCTURES  THIS  SHEET  1 


CUIOFF  WALL  INLET  AND  OUTLET 
END  SEE  DTL.   DWC.   NO.  5S2-00 


SIDE  ELEVATION 


FRONT  ELEVATION 


■6*  X  6'  X  W2.  9  WIRE  MESH 


-■-A 

1  

 1 

6"-» 

1 
1 

r 
1 

/           \  ' 
1 

J  1 

A'  -0*-* 

■—  4'  -0' 

DEPTH 


SECTION  A-A 


FRONT  ELEVATION  MULTIPLE  PIPE^i 


ARCH  PIPE 


RIPRAP  AS  SPECIFIED 

I  ■  -o- 


2  -0' 
6' 


SIDE  ELEVATION 


6'   «  6'  *  W2.  9  WIRE  MESH 


r  ~" 
1 

 ' 

-  b  \  ^ 

SEE  DTL. 
603  34 

1 

1 — 

\  1 

J 

A'  -0"-^ 

*  6-  «  2'  -0" 
DEPTH 


FRONT  ELFVATinN 


A'  .Q--* 


■FOR  ANCHOR  BOLT 
SPACING  AND  WIRE 
MESH  SEE  NOTES 
ABOVE 


1-  - 
] — 

1 
1 

/             \  *J 

1 

^ —   ^  I 

—  a  -0" 

*  6'  X  2'  -0" 
DEPTH 


SECTION  B-n 


FRONT  ELEVATION  MULTIPLE  PIPES 


NOTES: 

ALL   CONCRETE   IS  CLASS 

"OO"  OR  EOUAl. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  613 


DWG.  NO. 
613-06 


CONCRETE  EDGE  PROTECTION 
FOR  METAL  CULVERTS 


EFFECTIVE!  AUGUST  1999 


r  UDNTANA  DCP*RtlgNT \uOHJAHt\ 
'Of  TRANSPORTATm      \  CADD 


LU 
Q_ 


< 


a. 

CL 


o 


r-  4-  - 

1  ll 
1  II 

1  !l 

1  II 
ll  > 

o 

z 

o 

■  o 

O  i/i 

z 

O  1 

1- 

(_>  <r 

LlJ 

<=>  :^ 

< 

1—  > 

O  =J 

cr 

cr 

Q 

LlJ  l-lJ 

m 

Q 

O  * 

UJ 

O  LlJ 

1— 

. « 

(/> 

< 

LiJiu 

a:  5  z 
1  iSo 

1— 

o 

< 

1- 

UJ  O 

LU 
Q 

ONCR 
FOR 

UJ 
> 
1- 

o 

u_  Zl- 

o 

Ul 

,  1  <  (J 

u. 
li. 

liJ 

ifl  pj  °- 
-1  in  y 
_i  C3  in  s 
<  z 

K  Ul  .o 
OuJ 

O  _l  .o 
>-  1-  OUJ 


BACKWAl.1, 


'^1 


lA 


vAfliES 
6*    MAX.  ■ 


BERM  WJOTh 


SEE  BRIDGE  OKfC. 


fin 

B 


HEADER  WALL 


5'  MIN. 
6'  MAX. 


& 

6' 

t  STRUCTURE 


_OUTER  LIMITS  _0F 
SUPERSTRUCTURE 


STRAIGHT  STRLJCTIIRF 


6'  ■  6*  X  W2. 9 
WIRE  P*SH. 


t—  3" 


r  -6" 


1 


1/r 


SECTION  A-A 


SAND  AND  GRAVEL 
CUSHION  A5  SPECIFIED 


r  -6" 


SECTION  B-B 
HEADER  WALL 


Vt'  CHAMFER 
OR   I"  RADIUS 


I*  -9" 


PLACE  3"  CUfifl  SECTION 

MONOLITHICALLY   WITH  THE 

SLOPE  PROTECTION  CONCRETE. 
RUN  DIMENSION  JOINTS  3" 
THROUGH  CURB. 


6 '   ■  6  ■    >.  W2 .  9 

wire  mesh 

SANO  and  CRAVEL 
cushion  as  specified 


OUTER  LIMITS  OF 
SUPERSTRUCTURE 


SECTION  C-n 


DIAGRAM  "A" 


SEE 


OUTER  LIMITS  OF  OUTER  LIMITS  OF 

SUPERSTRUCTURE  SUPERSTRUCTURE 


SKEWED  STRUCTURE 


CAST-lN-PLACf;  CONCRETE: 

LOCATE  JOINTS  AS  INDICATED  ON  THE  PLANS.      IF  CONSTRUCTION  IS  STOPPED 
FOR  OVER  TWO  HOURS.  CREATE  A  CONSTRUCTION  JOiNT.     USE  CLASS  "D" 
CONCRETE  FOR  ALL  CAST- IN-PL ACE  CONCRETE. 

use  AN  APPROVED  /j"  EXPANSION  JOINT  FILER  WHENEVER  THE  CAST-IN-PIACE 
CONCRETE  ABUTS  AGAINST  ANY  PART  OF  THE  BRIDGE  STRUCTURE. 

CLEAR  THE  e*©ANKW£NT  SLOPE  QF  ALL  BRUSH.    OESRIS  AND  RUBBLE.  A 
CUSHION  IS  NOT  REQUIRED  FOR  GRAVEL  EMBANKMENT  SLOPES.      FiNiSH  ALL 
SLOPES  TO  A  REASONABLY  UNIFORM  SURFACE  OH  TO  THE  SLOPE  INDICATED  IN 
THE  BRIDGE  PLANS.      COMPACT  ALL  LOOSE  MATERIAL   10  THE  SATISFACTION  Of 
THE  ENGINEER.      LEAVE  THE  ADJACENT  SLOPE  AREA  IN  A  SMOOTH.  UNIFORM 
CONDITION. 


REINFORCING  STEEL; 

(MAY  USE  EITHER  ALTERNATE  LISTED  BElOWl 

\.  m  BARS  AT  10'  0.  C.    (HORIZONTAL  AND 

VERTICAL  SPACINCI  MIN.    COVER  OF  2* 
2.  6"  X  6*  M  W2. 9  HIRE  MESH 

12*  OVERLAP  REQUIRED  AT  CONSTRUCTiON  JOINTS  FOR  REINFORCING  STEEL 
AND  WIRE  MESH. 


6ACKWALL 


SLOPE  TOWARD  SLOPE 
PROTECTION   10=  I 


REINFORCING  STEEL 


HEADER  WALL 


REINFORCING  STEEL 


VERTICAL  AND  HORIZONTAL 

DIMENSION  JOINT 

6'    VERTICAL  SPACING  OR  AS  NOTED. 
8'    HORIZONTAL  SPACING  OR  AS  NOTED. 
JOINTS  MAT  BE  SAWED.    MADE  WITH 
GROOVING  TOOLS  OR  REMOVABLE 
INSERTS  OF  AN  APPROVED  TYPE. 


OVERLAP  REINFORCING  STEEL 
IN  CONSTRUCTION  JOINTS 


VERTICAL  AND  HORIZONTAL 

CONSTRUCTION  JOINT 

USE  AS  NEEDED  IN  PLACING  SLAB. 
WHEN  REQUIRED.  USE  IN  Lt£U  OF 
A  DIMENSION  JOINT  AT  THE  SAME 
SPACING  AS  A  DIMENSION  JOINT. 

JOINTS  MAT  BE  SAWED.   MADE  WITH 
GROOVING  TOOLS  OR  REMOVABLE 
INSERTS  OF  AN  APPROVED  TYPE. 

IF  JOINTS  ARE  TO  BE  SAWED.  SAW 
JOINTS  JUST  AFTER  CONCRETE  HAS 
SET  BUT  BEFORE  UNCONTROLLED 
CRACKING  OCCURS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  613 


DWG.  NO. 
613-10 


CONCRETE  SLOPE 
PROTECTION 


EFFECTIVE^AUCUST  1999 


lUMfAf/A  DiP*PIU:NT\U0hTAHA 
'flf  IRAftSPOHtAION      \  CADO 


CHAMFER  ALL  EXPOSED  CORNERS  I'.  RElNPORCI^C  STEEL  TO 
BE  NOT  LESS  THAN  I'/j"  TO  NEAREST  fACE  OF  CONCRETE. 


INLET  AND  OUTLET  HEADWALLS  FOR  RCP 

CULVERT 

CL.   'DD-  COfJC, 
OR  EQUAL    IC.  T,  1 

DIMENSION  TABLE 

OIA.  D 

AREA 

(SO.   FT.  1 

INLET 

OUTLET 

A 

B 

H 

L 

L" 

F 

L' 

18" 

1.  77 

0.  60 

0.  60 

r  -3" 

r  -3' 

2'  -6" 

2"  -6" 

r  -9- 

6'/r 

2'  -2" 

3.  Ifl 

1.  00 

0.  86 

1  -6' 

3'  -0" 

3'  -0' 

2  -  r 

2  -6' 

30" 

A.  91 

1.  -42 

1.  14 

r  -9* 

1-9" 

3"  -6" 

3  -6" 

2  -6' 

2'  -  10" 

36" 

7.  07 

1.  84 

1.  43 

2'  -0- 

2'  -0° 

4-  -O" 

4'  -0" 

2'  -  10" 

8' 

y  -2" 

<?■ 

9.  62 

2.  12 

!.  T3 

2'  -3- 

2  -3" 

4-  -6" 

4'  -6- 

3'  -2- 

3  -6' 

48" 

12.  57 

2.  34 

2.  07 

2'  -6" 

2'  -6" 

S'  -0" 

5'  -O- 

3  -6" 

9" 

3'  ■  10" 

INLET  AND  OUTLET  HEADWALLS  FOR  CMP 

CULVERT 

CL.  "OO"  COKC. 
OR  EQUAL  (C.  r.  1 

DIMENSION  TABLE 

OIA.  0 

ARCA 

(SO.    FT.  1 

INLET 

OUTLET 

A 

B 

H 

L 

L" 

F 

L' 

18" 

1.  77 

0.  73 

0.  59 

r-3- 

r  -3" 

2'  -6" 

2  -6" 

r  -r 

6* 

2'  -2' 

24- 

3.  14 

0-91 

0.  76 

r  -6' 

1  -6" 

3'  *0" 

3'  -0- 

- 1  ■ 

6" 

2'  -6" 

30" 

4.  91 

1.  06 

0.  95 

1'  -9" 

1  -9" 

3"  -6" 

3  -6' 

2'  -6" 

5" 

2'  -  10" 

36" 

7.  07 

1.  66 

1.11 

2'  -0" 

2  -0" 

4-  -0' 

4'  -0" 

2  - 10- 

5" 

3- -2- 

42" 

9.  62 

2.  10 

1.  40 

2'  -3' 

2  -3" 

4'  -6" 

4'  -6" 

3'  -2" 

6" 

3  -6' 

48' 

12.  57 

2.32 

1.  66 

2'  -6" 

2' 

5'  -0- 

5'  -O* 

3'  -6: 

6" 

3'  -  fO* 

DETAILED  DRAWING 


REFERENCE  OWG.  NO. 

STANDARD  SPEC.  c  1       i  o 

SECTION  515 


INLET   AND  OUTLET 

HEADWALLS  FOR 
RCP  AND  CUP  PIPES 


EFFECTIVE:  AUGUST  1999 


\UONTt:NA  DEPAFIJtKNT  \UQHr AHK 
'or  rtfANSP&iTATION      \  CADD 


NDTESi 

KEY  ENDS  OF  RIPRAP  HALLS  WTO  THE  EUBANKdCNT  SLOPES  A  MINIMUM  OF 
2  FEET  FROM  OUTER  FACE  OF  THE  RiPRAP  FOR  THE  FULL  HEIGHT  OF  THE 
RIPRAP  WALL. 

SEE  SPCCiPiCATiONS  FOR  CRAOATtON,   CLASS  ANO  CONSTRUCTION  METHODS. 


DETAILED  DRAWING 


REFERENCE  DWG.  NO. 

STANDARD  SPEC,  ,    ,  , 

SECTION    613  b  I  J-  M 


CULVERT  RIPRAP 


EFFECTIVE-  AUGUST  1999 


•  UONIAN*  OEPAftmNT  {UOHTAHA 
'OF  TfiANSPQRIAJm      \  CADD 


EMBANKMENT  PROTFCTION 
MINIMUM  T  fOR: 
CLASS  I  RIPRAP  =  1.5' 
CLASS  ilBlPfiAP  =  2.  5' 
CLASS  III  RIPRAP  :  3.0' 


DETAILED  DRAWING 


REFERENCE 
SIANOARO  SPEC. 
SECTION  613,622 


DWG.  NO. 
613-  16 


EMBANKMENT  PROTECTION 


EFFECTIVE!  AUGUST  I999 


^OF  TftANSPORTATlON      \  CAQD 


B 


WARP  TO  fiT 
DRAINAGE  ^ 


12" 


(VARIABLE  1 


3A 


0.  56 


V 
I" 


0.  5A 


\  


-I  


12'' 


WARP  TO  FIT 
DRAINAGE 


SI 

(1 


0,  SA 


CONCRETEi 

USE  CLASS  'AC*  OH  "OC"  CONCRETE  UNLESS 
OTHERWISE  NOTEO.  CONFORMING  TO  SECTION 
551  Of  THE  STANDARD  SPECIFICATIONS. 
CONCRETE  MAY  BE  PNEUMATICALLY  APPLIED. 

»  BANK  PROTECTION: 

USE  TYPE  III  SANK  PROTECTION,  CONFORMING 
TO  SUBSECTION  G13.  03.  2  OF  THE  STANDARD 
SPECIFICATIONS.   THICKNESS  iS  12"  MIN. 

INLET  CONDITIONS! 

DEPRESS  THE  INLET  8£l0W  THE  NATURAL 
DRAINAGE  BASIN  TO  PREVENT  FLOW  FROM 
SIDE  CHANNELING  OVER  THE  SLOPE  BEFORE 
REACHING  THE  CHUTE. 


A 


f  ' 

■DITCH  GRADE 


SECTION  C-C 


TOP  OF  CUT 
OR  FILL  SLOPE 


WARP  TO  FIT 
DRAINAGE 


CHANNEL  BOTTOM 


DEPRESS  6' 


SECTION  A-A 


use  6'  K  6"    ■  W2.  9 
WIRE  MESH  THROUGHOUT 
CONCRETE  DRAINAGE 
CHUTE. 


TYPE 

DIMENSIONS 

QUANTITIES 

A 

B 

c 

CONCRETE 

2'  -O' 

A'  -O" 

0"  -4" 

0.  T  C.  T.    t  N  X  0.  051   C.  Y.  /L.  F. 

2 

r  -0- 

A-  -0" 

r  -o" 

0.  9  C.  Y.    ♦  N  X  0.  05$  C.  Y.  /L.  F. 

3 

A'  -0" 

8'  -0' 

r  -0" 

2.  2  C.  Y.    t  N  X  0.  105  C.  Y.  /L.  F. 

4 

A'  -0" 

e'  -0" 

r  -6" 

2.  3  C.  Y.    *  N  K  0.  1  11    C.r.  /L.f. 

DETAILED  DRAWING 

REFERENCE  DWG. 
STANDARD  SPEC.                    ^  . , 
SECTION   551.613                     '  ' 

NO. 
1  8 

CONCRETE  DRAINAGE 

CHUTE 

EFFECTIVE^  AUGUST  1999 

'  iCNTANA  OtP»Rfl£HJ  \UQHJ Mt, 
'Of  'RtNSPOfifAItON      \  CAOD 


This  Frame  left  blank 


PLATE  DETAIL  HINCE  DETAIL 


CSP 

CULVERT 
OfA.  D 

OihCNSIONS  (FT.  ) 

y."  CSP  OR 
nS  REBAR 
• 

B 

A 

C 

E 

F 

S 

H 

C 

16" 

1.5 

1.  19 

0.  74 

2.  32 

0.  80 

2.  76 

0.  36 

0.  23 

19,  54' 

18' 

2.  5 

1.  97 

0.  69 

2.  42 

0.  80 

2.  76 

0.  46 

0.  27 

20.  21' 

18' 

3.  5 

2.  T5 

0.  64 

2.  57 

0.  80 

2.  76 

0,  43 

0.  27 

24.  60' 

24- 

2.  0 

1,  55 

1.  07 

2.  61 

1.  30 

3.  48 

0.  50 

0.  37 

25.  26' 

24" 

3.  0 

2.  28 

1.  01 

2,  91 

1.  30 

3.  48 

0.  59 

0.  46 

26-  19' 

24- 

A.  0 

3.  02 

0-  96 

3.  03 

1.  30 

3.  48 

0.  51 

0.  38 

3r.  er 

30" 

2.  5 

1.91 

1 .  40 

3.  3t 

t.  60 

4.  20 

0.  47 

0.  77 

37.  99 

30" 

3.  5 

2.  22 

1.  34 

3.  40 

1.  60 

4.  20 

0.  54 

0.  77 

37.  33' 

30" 

4.  5 

3.  33 

1.  28 

3.  51 

1.  60 

A.  20 

0.  60 

0.  77 

38,  T3' 

36- 

3.  0 

2.27 

1.  73 

3.  et 

2.  30 

A.  92 

0.  57 

1.  00 

45.  20* 

36- 

4.  0 

3.  96 

1.  67 

3.89 

2.  30 

4.  92 

0.  63 

1.  00 

47.  39* 

36- 

5.  0 

3.  65 

1.61 

3.  99 

2-  30 

4.  92 

0.  56 

0.  99 

53,  16' 

42- 

3.  5 

2.  G3 

2.  06 

4.  31 

2.  80 

5.  64 

0.  67 

1.  20 

52.  15' 

42- 

4.  5 

3.  31 

1.  99 

4.  39 

2.  80 

5.  64 

0.  59 

1.  00 

60.  53 

12- 

5.  5 

3.  99 

1.  93 

4.  61 

2.  80 

5.  64 

0.  63 

1.10 

61.91' 

48" 

4.  0 

2.  99 

2.  38 

4.  B1 

3.  30 

6.  37 

0.  62 

1.50 

68.  28' 

46" 

5.  0 

3.  66 

2.  32 

4.  89 

3.  30 

6,  37 

0.  66 

1.  50 

69.  12' 

46- 

5.  0 

A.  33 

2.  26 

4.  97 

3.  30 

6.  37 

0.  59 

1.  50 

T9.  39 

NOTES! 

Paint  all  welds  and  other  non- 
galvanized  PARTS  IN  ACCORDANCE 
WITH  SECTION  710  OF  THE  STANDARD 
SPECIF  ICAIIDNS. 

USE  OF  PIPE  on  REBAR  FOR  TRASHCUARO 
TO  BE  OETERMINEO  BY  THE  ENGINEER. 

W  ^  CENTER  TO  CENTER  PIPE  OR  REBAR 
SPACING. 

TWO  '/z"  DIA.    U-BOLT  AND  PLATE 
ASSEMBLIES  NEEDED  PER  TRASHCUAflD. 


RCP 


DIMENSIONS  AND  QUANTITIES  ARE  FOR  ESTIMATING  PURPOSES  ONLY. 


CULVERT 
DIA.  D 

DIMENSIONS   (FT.  1 

y,"  CSP  OR 
m  REBAR 
m 

B 

A 

C 

E 

F 

S 

W 

C 

18" 

1.  5 

t.  27 

0.  60 

2.  58 

0.  80 

3.  06 

0.  39 

0.  26 

21.  38' 

18" 

2.  5 

2.  14 

0-  74 

2.  TO 

0.  80 

3.  06 

0.  50 

0.  27 

22.  03 

18" 

3.  5 

3.  00 

0.  69 

2.  87 

0.  60 

3.  06 

0.  46 

0.  27 

27.  05' 

24" 

2.  0 

1.  62 

1.  lA 

3.  13 

1.  30 

3.  84 

0.  53 

0.  40 

27.  50' 

24" 

3.  0 

2.  46 

1.  08 

3.  24 

1.  30 

3.  84 

0.  4  7 

0.  34 

33.  61* 

24" 

4.  0 

3.27 

1.  02 

3.  36 

1.  30 

3.  84 

0.  55 

0.  42 

34.  65 

30- 

2.  5 

2.  03 

1.  48 

3.  69 

1.  80 

4.  62 

0.  50 

0.  77 

40.  94' 

30- 

3.  5 

2.  81 

1.41 

3.  79 

1.  80 

4.  62 

0.  57 

0.  77 

4  1.  30' 

30" 

4.  5 

3.  59 

K  36 

3.  91 

1.  80 

4.  62 

0.52 

0.  77 

48.  45' 

36" 

3.  0 

2.  4  1 

1.  82 

4.  24 

2.  30 

5.  4  1 

0.  60 

1.  00 

48.  63' 

36" 

A.  0 

3.  IS 

f.  75 

4.  34 

2.  30 

5.  41 

0.  54 

0.  95 

57.  02" 

36" 

5.  0 

3.92 

1.  69 

4.  44 

2.  30 

5.  4  1 

0.  60 

1.  00 

57.31' 

42" 

3.  5 

2.  79 

2.  16 

4.  79 

2.  ao 

6.  19 

0.  57 

1.  00 

64.  85 

42- 

4.  5 

3.  53 

2.  09 

4.  68 

2.  80 

6.  19 

0.  62 

1.  10 

65.  TO' 

42- 

5.  5 

4.  27 

2.  03 

4.  99 

2.  60 

6.  19 

0.  67 

1.  20 

66.  59' 

48" 

4.  0 

3.  17 

2.  49 

5.  35 

3.  30 

6.  97 

0.  65 

1.  50 

73.  74' 

48" 

5-  0 

3.  90 

2.  43 

5.  44 

3.  30 

6.  97 

0.  58 

1.  50 

85.  36' 

48' 

6.  0 

4.  63 

2.  36 

5.  53 

3.  30 

6.  97 

0.  63 

1.  50 

85.  17' 

y."  DIA.   SCHEDULE  80  GALV. 
STEEL  PIPE  ICSP) 

Oft 

MS  1^"  DIA.  )  REINFORCING  BAR 
(REBAR  :    1.  043  LB.  /L.  F.  I 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  615 


DWG.  NO. 
615-02 


TRASHCUARD  FOR  CONCRETE 
IRRIGATION  INLET  AND  OUTLET 
TRANSITION  STRUCTURES 


EFFECTlVE^AUCUST  t999 


rUONfANA  OePAf/Iifif  \U0HTANA 
'OF  tRMHSPORUTION      \  CAQD 


■STOP  GROOVE. 
SEE  OETA/L 


FLOW 


■\J" 


"U" 


PLAN 
TYPE  I 


;r-t--t'^}i 


SIOP  GROOVE, 
SEE  DETAIL 


W  BARS  AT 
r  -0"  0.  C. 
BOTH  WAYS 


r  -6 
SECTION  E-E 


PLAN 
TYPE  II 


m  BARS  AT  APPROX. 
r  -0"  0.  C.  EKTENO 
INTO  CUTOFF  WALL 


I"  -6' 


—  f 

t 

C 

3 

-  STOP  GROOVE. 
SEE  DETAIL 

n 

Flow 

— ( 

1 ' 

0" 

u 

■■•1 

VJ  

c 

6"  — 

1  ■  -6" 

e 

c 

r  -6' 

*U  BARS  AT  APPROX. 
r  -0*   O.C.  CONTINUOUS 
FROM  WALL  BARS  


M  BARS  AT  APPROIt. 
r  -0"   O.C.  CONTINUOUS 
THROUGHOUT  HALL 


tM  BARS  AT  APPROX, 
r  -O-   0.  C.  CONTINUOUS 
FROM  WALL  BARS 


-  -  -  -    -  r^—  M  BARS  AT  -0" 


O.C.  EXTEND 
INTO  CUTOFF  WALL 


SECTION  F-F 


•J 


PLAN 
TYPE  III 


r 


STOP  GROOVE  OETAII 


PLAN 
TYPE  IV 


J- 


DIMENSIONS  AND  QUANTITIES 

e 

C 

H 

L 

W 

"OD"  CONC. 
OR  EQUAL 
(C.  Y.  1 

REINFORCING 
STEEL 
(LB.  1 

2'  -0* 

3'  -0' 

2  -0- 

6'  -0' 

8'  -0' 

1.5 

1  1  «.  0 

TYPE  1 

2  6' 

3  -6" 

2  -0" 

6'  -0" 

3'  -6" 

1.  T 

\2A.  A 

3'  -0' 

-1  -0' 

2  -6- 

6"  -0" 

1  r  -0' 

2.  2 

129.  0 

2'  -0- 

3  -0- 

2*  -O- 

9"  -6' 

8'  -0" 

Z.  0 

IS2.  0 

TYPE  il 

2  -6' 

3'  -6* 

2'  -0- 

1  r  -0* 

9  -6" 

2.  1 

190.  0 

3'  -0" 

A  -Q- 

Z'  -S" 

12-6- 

1  1*  -0" 

3.  3 

250.  e 

2  -0" 

3  -0' 

2'  -O- 

3'  -0' 

2.  8 

212.  e 

TYPE  III 

2 

3  -6" 

2'  -0- 

12'  -6' 

9  -(,■ 

3.  1 

256. 1 

3'  -0* 

<■  -0* 

2  -6" 

M'  -0" 

1  1  -0' 

fl.  6 

349.  6 

2  -O- 

3  -0' 

2'  -0" 

1  r  -0' 

8'  -0* 

J.  1 

266.  0 

TYPE  (V 

2  -6' 

3  -6" 

2'  -0" 

12*  -6" 

9'  -6" 

1.  2 

319.  2 

3'  -0* 

fl  -0" 

2'  -6" 

14'  -0' 

1  r  -  0" 

s.  e 

4Z5.  6 

I  ■  -6" 


NOTES: 

DIVISION  BOX  MAY  BE  MODIFIED  IF  DESIRED  WITH  DUIENSIONS 
SHOWN  ON  THE  PLANS. 

QUANTITIES  ARE  FOR  ESTIMATING  PURPOSES  ONLY. 


SECTION  A-A 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  552. 615 


owe.  NO. 
615-04 


STANDARD  CONCRETE 
IRRIGATION  DIVISION  BOXES 


EFFECTIVE- AUGUST  1999 


'Of  rHAHSPOfifATON      \  CADO  1 


NORMAL 
WATER  LEVEL 


ISOMETRIC   VIEW  OF  TRANSITION 

PLACE  REBAR  IN  CENTER  OF  WALLS, 
SLAB.   ETC.   UNLESS  OTHERH'SE 
SPECIFIED. 


1.5=  1 


2-  -0* 


M  BAR 


SECTION  B-B 
SPACE  REINFORCING  BARS  APPROX. 

12*  EACH  WAT  Throughout 

STRUCTURE.      USE  CONTINUOUS  BARS 
IN  FLOORS  AND  WALLS  WHENEVER 
POSSIBLE.     WHEN  SPLICES  ARE  MADE. 
LAP  REINFORCING  BAR  l'-6". 


ELEVATION 


B 


■VERTICAL  WALL 
A 


•  WIDTH  Of  CHANNEL 
BOTTOM  IVARIASlE  - 
SEE  TABLE  I 


SECTION  A-A 
FOR  CSP 


IM  HOOPS 
(LAP  I ' -6"  1  ■ 


10' 


SECTION  A-A 

FOR  RCP 


PLAN  VIEW 


CHAItfER  ALL  EXPOSED 
CORNERS  TO  I". 


INLET 

AND 

OUTLET  CONCRETE   TRANSITIONS  FOR  CSP 

CULVERT 

0  IMF  NS  IONS 

OUANTiriES 

8  -  D 

B  = 

0  t  1 

-O" 

B  • 

D  t  2 

-0- 

DIA.  D 

AREA 

tso. 

FT.  1 

J 

H 

L 

T? 

w 

K 

t 

G 

B 

CL"DO' 
CONC. 
IC.  Y.  1 

UA 
REBAR 

(LS.  ) 

8 

CL'OD' 
CONC. 

iC.  T.  ) 

UA 

REBAR 

(L8.  ) 

B 

CL'OO" 
CONC. 
IC.  Y.  1 

m 
REBAR 
ILB.  1 

ie° 

1.  7T 

0.  AS' 

3  -5- 

3'  -0- 

6" 

2"  -9" 

0.  35' 

1  ■  -3- 

2  -0" 

I'  -6' 

0.  8 

66 

?■  -6 

0.  9 

73 

3"  -6" 

1.  0 

81 

2A- 

3.  11 

0.  61' 

■1  -0* 

1-  -0" 

6' 

3'  -3- 

0.  46' 

I'  -6- 

2'  -0* 

2'  -0" 

1.2 

94 

3'  -0" 

1.  3 

103 

4'  -O" 

1.4 

1  12 

30" 

1.  91 

0.  76 

A-  -6' 

5'  -Q- 

6" 

3-9" 

0.  58' 

1  ■  -9" 

2'  -0* 

2  -6* 

1.6 

124 

3'  -6" 

1.  7 

134 

4' 

1.6 

144 

36' 

7.  07 

0.  91 

5'  -  r 

6'  -0" 

6' 

A'  -y 

0.  TO' 

2  -O' 

2'  -6- 

3'  -0- 

2.  1 

162 

4-  -O'' 

2.  2 

173 

5'  -O" 

2.  3 

184 

12" 

9.  62 

1.  10' 

5'  -8" 

T  -Q- 

6' 

A-  -9' 

0.  8f  ■ 

2  -3- 

2'  -6" 

3  -6' 

2.  6 

?00 

4-  -6'' 

2.  7 

21? 

5  *6" 

2.  9 

225 

12.  57 

1.  20 

6'  -3" 

8  -0- 

e- 

5-  -3- 

0.  93 

2  -6" 

2' 

-0" 

A.  1 

245 

S'  -0" 

4.  5 

259 

6'  -O  ' 

4.  A 

272 

INLET  AND  OUTLET  CONCRETE  TRANSITIONS  FOR  RCP 


CULVERT 

DIMENSIONS 

QUANTITIES 

8  =  0 

9  :  0  *  r  -0- 

6  :  0  t.  2'  -0" 

OIA.  D 

AREA 

ISO. 
FT.  ) 

J 

H 

L 

T 

T2 

W 

K 

Y 

C 

8 

CL*D0- 
CONC. 
(C.  T.  1 

tt4 

REBAR 
(LB.  1 

8 

CL"DO" 
CONC. 
IC.  Y.  I 

m 

REBAR 

(LB.  ) 

6 

CL'DO" 
CONC. 
(C.  T.  1 

K4 

REBAR 
(LB-  1 

18* 

1.77 

0.  45' 

3  -8- 

3"  -O* 

5' 

3'  -2* 

0.  35 

1  ■  -3' 

2'  -0" 

I'  -6* 

0.  9 

68 

2*  -6" 

1.0 

76 

3'  -6" 

83 

1.0 

24* 

3.  lA 

0.  61 

4    -  J- 

4  0" 

3" 

6* 

3  -9' 

0.  46* 

1  ■  -6' 

2*  -0' 

2'  -0* 

1.2 

98 

3'  -0" 

1.  3 

107 

4'  -0" 

1  16 

1.  4 

30' 

A.  91 

0.  76 

4'  -10" 

5'  -0- 

G* 

4'  A' 

0,  58 

1  ■  -9" 

2"  *0' 

2  -6" 

1.  7 

128 

r  -5' 

1.  e 

158 

4-  -6" 

149 

1.9 

36* 

7.  0? 

0.  9  1 

5  -(,■ 

6  -O- 

4" 

6' 

4'  -  1  I- 

0.  70' 

?■  -0" 

2'  -6" 

3'  -O" 

2.  2 

168 

4  -0" 

2.  3 

1  79 

5'  -0' 

190 

2.  A 

42* 

9.62 

1.  10 

6  -r 

7'  -0- 

4/;- 

6' 

5'  -6" 

0.  81  ■ 

2  -3- 

2'  -6" 

3  -6" 

2.  7 

212 

A-  -6" 

2.  8 

224 

5'  -6* 

237 

Z.  9 

48" 

12.  57 

1.  20 

6  *6- 

8'  -0" 

5" 

8- 

6'  -  r 

0.  93' 

2  -6* 

2'  -6* 

4'  -0" 

A.  2 

2S4 

5'  -0* 

4.  3 

267 

6  -0" 

267 

4.  6 

NOTES! 

INSTALL  STRUCTURES  OUTSIDE  THE  CLEAR  ZONE. 

PROVIDE  IRASHRACKS  WHEN  HEOUIRED.  SEE  OTL 
DWG.    NO.  615-02. 


DETAILED  DRAWING 


REFERENCE 
STANOAfiD  SPEC. 
SECTION  615 


DWG.  NO. 
615-06 


CONCRETE    IRRIGATION  INLET 
AND  OUTLET   TRANSITION  FOR 
RCP  AND  CSP  PIPES 


EFFECTIVE^  AUGUST  1999 


i  UOHTAHA  OEPARIUENI  \U0HJAHA\ 
^  OF  TflANSPORTATION      \  CADO 


d 

*  Q 

z 

b  t 

o 

*  O 

ING 

■  o 

O  1 

UJ 

< 

CAT 

> 

Q 

UJ 

(r 

3 

at 

<n 

-ED 

1  n<^ 

u> 

|i 

o 

D 
(J 

DETA 

ERENCE 
DARD  SPE 
ION  617 

ROAD 

< 

UI 
> 
1— 

UJ 

Li_Z  •- 

ijj'* 

u 

1—  lij 

CC  k/>  I/) 

li- 

Ul 

a 

Q. 

a 

UJ 

< 


< 

Q. 
>- 


u  ct 

1±J  UJ 


£55 

I  >  _) 


m 

lUOuj 


2  L 

I— 
< 
> 
u. 


i 

*< 
< 

in 

o 

Q. 

Q 
UJ 

cr 

UI 

5: 
O 


<J 


r  -0' 


r  -0 


CAST  ADAPTER  » 


It  SUPPLY  FIBERGLASS/ALUMINUM  GATE  ARM  AHO 
CAST  ADAPTER  FROM  SAFEIRAN,    OR  EQUIVALENT. 


GATE  ARM  SUPPORT 


GATE  ARM 


CaIE  aPm 


'/{'    OIA.    HOLE    ITYP.  I 

f  .  10"  X  V*  BAR 


1/2*  "  I'/l*  *  4"  -0* 
SQUARE   TUBING   I V^" 
*ALL    THICKNESS  I  


A-  '0' 


T"   f  '/*  9AR 


DIA.  »  3/r 

soil         HEX  NUT 
Bi  Z  WASHERS  M 
REQUIRED.    TYP.  I 

SQUARE  TUB  INC 


■/j'  DIA.  HOLE  IN 
BAR  (CENTERED! 


ELEVATION 
(GATE  ARM  AND  BOLTS  NOT  SHOWN) 


GATE   ARM  SUPPORT 


4"  X  10"  K  '/,"  BAR 


< 


)(  ?■  «  •/,• 
BAR  (CENTERED 

ON  SQUARE  Tubing  1 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  617 


DWG.  NO. 
617-02 


RDAO  CLOSURE  GATE 
DETAILS 


EFFECTIVE:  AUGUST  1999 


\IJONIANA  DEPAPIltftT \UONTANA\ 
'OF  TRANSPORTATION       \  QADD 


GATE  ARM  GUIDE 


GATE  ARM.  SLEEVE 
AND  CAST  ADAPTER 


y«-  OIA.  X  8'  H.  S. 
PIVOT  BOLI  W/  HEX 
NUT  &  2  WASHERS 

I  -     DIA.  X  I 

H.  S,  BOLTS  W/  HEX 
NUT  »  2  WASHERS 


STEEL  LUMINAIRE  POLE,    II  CAGE 
HOT  ROLLED  ASTM  A  595  GRADE  A 
CAflBON  STEEL.  HOT  DIP  GALVANIZED 
IN  ACCORDANCE  WITH  ASTM  STANDARD 
A  123.     POLE  SHAFT  HAS  AN  OUTSIDE 
DIAMETER  OF  e'  AT  THE  BASE  AND  a* 

AI    THE   TOP  WITH  A  UNIFORM  TAPER 
THROUGHOUT 


GATE  ARM  PIVOT 

PADLOCK  IN  PLACE  WHEN 
GATE  IS  RAISED  *• 

SECURE  CABLE  TO  PIVOT  WITH  CLEVIS 
AND  CLIP  N'    THIMBLE  K>T  OR  SIMILAR 
METHOD  INSURING  THAT  CABLE  IS 
PROTECTED  FROM  A8RASI0H 

TACK  WELO  NUT  TO  SHAFT 


WORM  GEAR  WINCH  W/  Vj;"  OIA. 
CABLE.   ZOOO  l6,    MIN.  SINGLE 
line  vertical  lift  capacity. 
Field  weld  or  drill  mounting 
plate  for  winch  installation. 

4*  X  8"  HANOhOlE 

FOUR  BOLT  SLIP  BASE 

(SEE  DTL.  owe.   NO,  617-081 

DRILLED  SHAFT  FOUNDATION 


ROAD  CLOSURE  GATE 
PIVOT  ASSEMBLY 


NOTES! 

SEE  DTL.  owe.  NO.   6IT-06  FOR  PIVOT  ASSEMBLY  DETAILS. 

MOUNTING  HEIGHT   (H)  WILL  BE  SHOWN  IN  THE  PLANS  OR  SPECIFIED 
BY  THE  ENGINEER  TO  PROVIDE  FOR  THE  PROPER  HEIGHT  OF  THE 
GATE  ABOVE  THE  ROADWAY. 

ALL  BOLTS  DESIGNATED  H.  S.    (HIGH  STRENGTH)  ARE  TO  CONFORM 
TO  ASTM  A  325.      AFTER  ROAD  CLOSURE  GATE  ASSEMBLY.  PAINT 
ALL  EXPOSED  BOLT   THREADS  OR  DAMAGE  TO  THE  CALVANIZtNC  WITH 
TWO  COATS  OF  ZINC  RtCH  PAINT  CONFORMING  TO  ASTM  A  780. 

•  SUPPLY  WORM  GEAR  WINCH  AND  CABLE  FROM  DUTTON  *  LAIN50N 
ISTOCK  NUMBER  4ZI83).   OR  EQUIVALENT. 

DETAILED  DRAWING 

REFERENCE                  DWG.  NO. 
SIANOARD  SPEC.                   ,  ,  7 
SECTION  617                        bi  (  Ui 

•»  KHIH  THE  GATE  tS  FULLY  RAISED.    PLACE  THE  NUT  AND  WASHER 
SNUGLY  AGAINST  THE  OUTSIDE  OF  THE  REAR  CHANNEL   AND  PADLOCK 
IN  PLACE.      SUPPLY  ONE  HEAVY,    WEATHERPROOF  PaDlOCK  WITH  2 
KEYS  FOB  EACH  GATE  ARM  PIVOT.     KEY  PAIRED  PIVOTS  (DIVIDED 

ROAD  CLOSURE  GATE 
PIVOT  ASSEMBLY 

HIGHWAY  INSTALLATION)  ALIKE. 

EFFECTIVE:  AUGUST  1999 

^^^^S UONTANA  D£P»RII£NT\UQHTANl\ 
^  ff^nf  'P'l'SPORTATIOR      \  CADD  \ 

SLtEVE  -  8'  01*.  PIPE, 
Sro.    (SCHEDULE  «0),  k 

2'  -y/i'    iVft"    WAIL    THK.  )■ 


PIN  BRACE 

PIN  

y*-  OIA.    K  A'/t'  aOLT 

HEX  NUT   AND  WASHER. 
WELD  BOLT  HEAD  TO 
SLEEVE.     OBILL  BOLT 
TO  ACCEPT  PADLOCK. 


r  -2Vt 


r-iV 


o- 


r  -0' 


1'/?"   DIA.    X  PIN 

WINCH  MOUNT  - 
C6  ■  8.  2  X  I"  -  ly.' 


2  -g'/r 


PIN  BRACE  -  2"  OiA, 
PIPE.    DOUBLE  X-SIRONC, 
x  >i"    I'/e"  «*LL 
THICKNESS)  TYP.  


ITYP.  I 


VIEW  A- A 


WINCH  MOUNT 


'/l"   OlA.  X  2'   BOLT  W/  HEX  NUT 

AND  OIA.   HOLE  IN  SLEEVE  AT 

3  EQUAL  SPACES.     WELO  NUT  TO 
SLEEVE.      (TYP.    TOP  AND  BOTTOM! 


PIVOT  SLEEVE 


7'   H    [TYP.  I 


!■  -5" 


FRONT  CHANNEL 

Va'  OIA.   HOLE  IN  SIDE 
PLATE  AND  CHANNELS 
(TYP.  1 

1-3'/r  X  2  -6V 
X  Vs"  SlOE  PLATE 

ly,'  DIA.  hOL£ 
FOR  PIN 


I  ■  - 1  y,- 


DIA.  HOLE 

FOR  y,"  DIA.  H.  S. 
BOLT  ITYP.  > 


%'  OIA.  HOLE 
FOR  y,"  OIA. 
H.  S.    PIVOT  BOLT 


SlOE  PLATE 


2-  -6^ 


!•   X  1"  SLOT 


OIA.    X  3" 
H.  S.   BOLT  w/ 
HEAVY  HEX  NUT 
&  2  WASHERS 
ITYP. 


DIA.  HOLE 
FOR  WINCH  CABLE 
CLEVIS 


ELEVATION 


END  VIEW 


SIDE  PLATE 


~7 


FRONT  CHANNEL 
MC  10  X  28.5 
K  9-/,-  ' 


■REAR  CHANNEL 
PriC  10  X  26.  S 
X  9%- 


SiDE  PLATE 

PLAN 


SIDE  PLATE 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  &n 


DWG.  NO. 
617-06 


ROAD  CLOSURE  GATE 
PIVOT  ASSEMBLY 
DETAILS 


EFFECTIVE:  AUGUST  1999 


i  UONtANA  OCP*f>tl£Hr  \UONTAHA 
'or  TRANSPOflTATlON      \  CADD 


»  TOP  OF  ANCHOR  BOLTS  MUST  BE  BElOW  SHEAR  PLANE. 

m»  IT  IS  CRITICAL  THAI  THE  GROUND  SURROUNDING  THE 
CONCRETE  FOUNDATION  6£  GRADED  AND  CONTOURED 
TO  PREVENT  VEHICLE  UNDERCARRIAGE  SNAGGING. 
ALL  POINTS  ON  THE  GROUND  SURFACE  ARE   TO  BE 


FIELD  LUBRICATE  BEARING  FACE  AND  THREADS  OF  TOP  ANCHOR 
BOLT  NUTS  WITH  A  STICK  WAX,      TIGHTEN  TOP  NUTS  TO  SNUG- 
liCHI.      SNUG-TIGHT   IS  DEFINED  AS  THE   TIGHTNESS  THAT  EXISTS 
WHEN  THE  GROUND  BASE  PLATE  IS  IN  FIRM  CONTACT  miTH  THE 
ISOMETRIC    VIEW  TOP  AND  BOTTOM  NUTS.    AND  IS  ATTAINED  BY  THE  FULL  EFFORT 

OF  A  MAN  USING  AN  ORDINARY  SPUD  WRENCH.     AFTER  THE  SNUC- 
TICHT  CONDITION  IS  ATTAINED.    ROTATE  THE  TOP  NUTS  AN 
ADDITIONAL  45'    (+20*. -0*  I. 


5' -0"    [GROUND  LINE  AT  TOP  OF  FOUNOATIONI  M 


6'  -0"    (CflOUNO  LINE  AT  TOP  OF  FOUNDATION! 


l/l"   THICK  PLATE 
WASHERS  -  2  REQUIRED 
PER  CONNECTION  BOLT 


GALVANIZED  SHEET  mETal  SLEEVE 
INSTALLED  INTO  6^,"   DIA.  HOLE 
OF  SLIP  BASE  ASSEMBLY  


GALVANIZED  SHEET  mETal  TO  KEEP 
GROUT  FROM  SLIP  BOLTS    II    OF  4! 


4  -  r  OIA.    -  8UNC  X  6"  ASTM  A  525  SLIP  BOLTS  W/ 
HEAVY  HEX  NUTS  AND  STANDARD  WASHERS.     TORQUE  TO 
BO  FT.  LB.  .    LOOSEN  AND  RETIGHTEN  TO  FINAL  TORQUE  OF 
70  FT.  LB.     DO  NOT  LUBRICATE  SLIP  BOLTS  AND  NUTS. 


TOP  PLATE    (POLE  BASE  PLATE  I 
28  CAGE  SLIP  BOLT  CASKET  IKEEPEH  PLATE  1 
SEE  INSTALLATION  REQUIREMENTS 
SLIP  BASE  ASSEMBLY   (GROUND  BASE  PLATEl 
I/;*  NON-SHRINK  GROUT 
^'  DIA.   DRAIN  PIPE 

GROUND  LINE  AT  TOP  OF  FOUNDATION 
DRILLED  SHAFT  FOUNDATION 


4  -  r  OIA.    R  3'  -0"  K  A-  HOOK  ANCHOR  BOLTS 

AAShTO  U  314 
A   -  PLAIN  WASHERS 

4  -  LOCK  WASHERS  ITOP  OF  SLIP  BASE  ASSEHBLYl 
8-1"  OiA.    -  BUNC  HEAVY  HEX  NUTS 
(GALVANIZE  ALL   ITEMS  I 


FOUR  BOLT  SLIP  BASE 


NOTES! 

SEE  DTL.  owe.  NO.  617-10  FOR  FOUR  BOLT  SLIP  BASE  DETAILS  AND 
DRILLED  SHAFT  FOUNDATION. 

CONFORM  SLIP  BOLT  CASKET  (KEEPER  PLATE)  TO  ASTM  A  653  GRADE 
33  WITM  COATING  ASTM  C  90. 

CONFORM  ALL  PLATES  TO  ASTM  A  709  (GRADE  36)  OR  AASHTO  M  270. 

GALVANIZE  ALL  STRUCTURAL  STEEL  AFTER  FABRICATION  ACCORDING  TO 
ASTM  A  123.      ALL  CONTACT  AREAS  OF  STRUCTURAL  STEEL  ARE   TO  BE 
FREE  OF  GALVANIZING  BEADS  AND  RUNS. 

ELECTRO-PLATE  ALL  CONNECTING  HARDWARE  (HIGH  STRENGTH  BOLTS. 
HEAVY  HEX  NUTS  AND  STD.  WASHERS!  W'Th  CADMIUM  IN  ACCORDANCE 
WITH  ASTM  B  766  CLASS  12. 

DO  NOT  ENCLOSE  ANY  SLIP  BOLT  HEADS  OH  WASHERS  IN  GROUT  AND 
KEEP   THEM  COMPLETELY   MECHANICALLY  ACCESSIBLE,    ALLOWING  BOLTS 

TO  BE  FREELY  PUSHED  OUT  DuRiNC  VEHICLE  IMPACT. 


DETAILED 

DRAWING 

REFERENCE 

DWG. 

NO. 

STANDARD  SPEC. 

617- 

08 

SECTION  617 

FOUR  BOLT 

SLIP  BASE 

EFFECTIVE!  AUGUST 

999 

\UONJAHA  OEPARIttNT  \UONTANIi 
'Of  TRANSPORTATION       \  CAOD 


■BOLT  CIRCLE  AS  PEfl  POLE 
SUPPLIER'S  SHOP  DRAWINGS 


\'A'  OIA.  HOLE' 


I'/rJ 

3- 

PLATE  WASHER 


6'/b"    01*.  HOLE 


CLIPPED  CORNERS 

r  -  r  DiA. 

SOLT  CIRCLE 


'/»■  OIA,  HOLE 
(4  REQUIRED! 


SLIP  BOLT  GASKET 
CREEPER  PLATE  1 


POLE  SHAFT 
0'/r6"  MAX.  0.0. 


TO  3"-, 


-   t  ARM 


TOP  PLATE 
IPOLE  BASE) 


B'  -0 


ANCHOR  BOLTS.  AS  PER  POLE 
SUPPLIER'S  SHOP  DflAWiNCS 


CONOUiI 


CONDUIT 


r  DtA.    ■  3'  -0" 
X  fl"  HOOK  ANCHOR 
BOLTS  ITTP.  1 


%'  OIA.  SPIRAL! 
PITCH  6'    n.  5 
TURN  TOP  ONLY  I 


7  ■■  «8  RE9AR  x  T'  -  10' 


DRILLED  SHAFT  FOUNDATION 

ILUMINAIRE  POLE  I 


!TTP.  I 


RAIL  STRIPES  ARE  6"  IN  WlOlH  FOR  BARRICADES  3'   OR  GREATER 
IN  LENGTH,      FOR  BARRICADES  LESS  THAN  3'    IN  LENGTH,  A' 
STRIPES  MAY  BE  USED. 

THE  PREDOMINANT  COLOR  FOR  OTHER  BARRICADE  COnPONENTS  IS 
WHITE,    BUT  UNPAINTEO  GALVANIZED  METAL  OR  ALUMINUM 
CCKPONENTS  MAY  BE  USED. 

WHERE  BMin  BARRICADES  ARE  TO  FACE   TRAFFIC  FROM  TWO 
DIRECTIONS.  STRIPING  ON  BOTH  THE  FRONT  ANO  REAR  SIDES  IS 
REOUIRED. 


MATERIALS  ACCEPTABLE  TOR  BARRICADE  FRAMEWORK  INCLUDE 
WOOD.    LIGHTWEIGHT  TIELDINC  METAL  ANO  LICHIWEICHT  YIELDING 
PLASTIC.     WOOD  USED  IN  FflAMEwOfiK  FOR  BARRICADES  MAT  NOT 
EXCEED  2"   X  4'    IN  SIZE.      USE  STANDARD  GRADE    (NO.    2)  OR 
BETTER  S4S  LUhSER. 

USE  SANDBAGS  OF  SUFFICIENT  WEIGHT  TO  HOLD  THE  BARRICADES 
IN  PLACE.     WATERPROOF  SANOBACS  DURING  PERIODS  OF  FREEZING 
WEATHER. 


PQRTARLE  BARRICADES 


EDGE  OF 
DRIVING 
LANE^ 


3'  -0" 


I  -0" 


3" 


2'  MAX.- 


4"  -0" 


RETRO-REFLECTIVE 
ORANGE 


RETRO-REFLECTIVE 
WHITE 


2-  -9" 


STEEL  U-POST 
2  LB. /FT. 


yiN. 


r 


f  TO  6" 


2  -  J"  BANDS  OF  WHITE 
RETRO- RE  ELECTIVE  MATEfJIAL 

■BODY  FLUORESCENT  ORANGE 
AS  APPROVED  6Y  PROJECT 
ENGINEER 

19  LB.  MIN. 
WEIGHTED  BASE 


VERTICAL  PANEL 
IVP-IR  SHOWN.    REVERSE  FOR  VP-IL.  1 


RETRO- REFLECTIVE 
ORANGE  (TWO  MIN.  I 

RETRO- REFLECTIVE 
WHITE  nwO  MIN.  I 


A'  TO 


ADO  BALLAST  ACCORDING 
TO  THE  MANUFACTURER'  S 
RECOMMENDATIONS  TO 
HOLD   THE  DRUM  IN  PLACE. 

DRUMS  HAVE  CLOSED  TOPS. 


.t8*  MIN 


PLASTIC  DRUM 


GUIDE  POST 


3-  -0- 


2*  MAX. 


2-3*  BANDS  OF  WHITE 

RETRO-REFLECTIVE  MATERIAL 

BOOT  FLUORESCENT  ORANGE 
,   AS  APPROVED  BY  PROJECT 
1^  ENGINEER 


2"  MAX. 

FLEXIBLE  MASTIC  ADHESIVE 


FLEXIBLE  CUIQE  POST 

(SELF  RIGHTING  AFTER  IMPACT  I 


NOTES: 

BARRICADES  OR  VERTICAL  PANELS 
DESIGNATED         ARE  PLACED  TO  THE 
RIGHT  SlOE  OF  APPROACHtNC  TRAFFIC. 
THOSE  DESIGNATED  "L*  ARE  PLACED 
TO  THE  LEFT  SlOE. 

SEE  THE  MANUAL  ON  UNIFORM  TRAFFIC 
CONTROL  DEVICES  IMUTCDl  PART  VI 

FDR  ADDITIONAL  INFORMATION. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC- 
SECTION  6te 


DWG.  NO. 

618-00 


BARRICADES  AND 
CHANNELIZING  DEVICES 


EFFECTIVE:  AUGUST  1999 


\UONTANA  OePAR7t£NT  \II0HT  MK 
'Of  !fiANSPORr*1ION      \  CkOO 


2  -  2    ■  f 
■  40'  BRACES 

!■■       EDGE  OF 
DRIVING 
LANE 


i'   X  A-  POST 
OR 

«'  OIA.  POLE 


2'  X  A 
I  ROUND 


WARNING 


NOTE:    ALL  WARNING 
SIGNS  ARE  48"   X  48" 
IN  SIZE. 


2  -  2 ■   K  A- 
%  AO-  BRACES 


A-  -0' 
MIN. 


WARNING 
WITH  SUPPLEMENTAL  PANEL 


NOTES! 

FURNISH  POST  OR  POLE  LENGTHS 
TO  ACCOMMODATE   THE  FOUNDATION 
DEPTH.    THE  MOUNTING  HEIGHT  AND 
THE  MOUNTINGS. 

BACKFILL  FOUNDATION  HOLES  IN  8' 
LIFTS.  THOROUCHLT  TAKPING  EACH 
LIFT. 

IN  HIGH  WIND  AREAS  INSTALL  LARGER 
POSTS  OR  POLES  COMPLYING  WITH 

THE  FOUNDATION   AND  BREAKAWAY 

REQUIREMENTS  OF  OIL.    OWC.  NO. 
6  >  9-  20. 

•  OIKCNSIONS  ARE  FROM  'i  BOLT  TO 
i  BOLT. 

VERTICAL  ALIGNMENT  OF  SIGNS  TO 
BE  WITHIN  5"   OF  PLIII«   II'    IN  1"  J. 


3-2"   X  4* 
X  36-  BRACES 


X  A"  POST 
OR 

4'   DIA.  POLE 


2"  ■  4'  ■  12"  CLEAT 
(ROUND  POSTS  ONLY)- 


REGULATORY 
48"  K  60"  PANEL 


■3-2'   X  4- 
■  36"  BRACES 
(FOR  EACH  SIGN! 


EDGE  OF 
DRIVING 

LANE 


7-  -0' 


4"    X  4*  POST 
OH 

A-    DIA.  POLE 


A-  -o- 

MIN. 


REGULATORY 
48"  X  60"  PANEL 
BACK  TO  SACK 


EDGE  OF 
DRIVING 
LANE 


6'  -0" 

TO 
12  -0" 


T'  -0" 


4"   K  4'  POST 
OR 

A-   DIA.  POLE 


REGULATORY 
24-  X  )0"  PANEL 


TYPICAL  SIGN  MOUNTINGS 
(FOR  CONSTRUCTION  SIGNING  ONLY) 


W20-TO 
46"   X  48 


Wi2-3 
24"  X  18' 


22"  SQUARE  BACKPLATE 
1?"  AMBER  FLASHER 


OPEN  / 
BOTTOM  / 
TUNNEL  / 

VISOR—' 


FLASHING  FLAGGFR  AHEAD  SIGN 


r— Vt'  DIA.  CARRIAGE 
\  BOLT.    WASHER.  LOCK- 
\  WASHER  AND  NUT 


T 


2"     N  4" 

BACKBRACE 


r 

-®- 
I- 


■^s"  OIA.    HEX  BOLT. 
WASHER.  LOCK- 
WASHER  AND  NUT 


SIGN  FACE 


ALUMINUM  OR  HIGH 
OEMSITT  PLYWDOO 


SIGN  FASTENING  DETAII  S 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-01 


CONSTRUCTION  SIGN 
DETAILS 


EFFECTIVE:  *UCUST  1999 


I  WNTMA  OEPARJI£NT  UlQHJkHfS 
for  TRANSPmTATKm      \  caDD  \ 


 2"  X  2"  X  •/%'  X  9*  L 


FRONT  RIGHT 
SIGN  SUPPORT 


TUBES 


3"  X  '/a'  X  12' 
SQUARE  TUBE 

I'/r  X  %•  X  12'  PL. 


3"  X  3*  X 
AVi'  CHANNEL 


TUBES 


■  I  "  DIA.  X  3'  PIPE 
AT   10-  OFFSET 


FRONT 


2"   X  2"   X  '/«■  X  30"  L 


3'  X  i/b"  X  60" 
SQUARE  TUBE 

RIGHT 


3'  X  /a"  X  Tl- 

SQUARE  TUBE 


y»  OIA. 


\  /OUTSIDE  EDGES 

I/,      \0F  ANCLES   IITP.  ) 


TOP 


TRAILER 


DETAILED  DRAWING 

REFERENCE  DWG. 

STANDARD  SPEC.                   r  ,  a 
SECTION    618.  7IS  ° 

NO. 
02 

PORTABLE  SIGN 

SUPPORT  ASSEMBLY 

EFFECTIVE:  AUGUST  1999 

fUONTANA  D£P»RH£N7\U0HjA.Hk 
'Of  IPANSPORtAriON      \  CAOD 


NORMAL  POSTED 
SPEED  LIMITISI 


END  C20-2O 

HOAD  WORK  50"    K  2«' 


ENO  CONSTRUCTION  ZONE 


300' 


-300- 

250- 
-550- 


500' 


-  1OS0- 
250■ 
-  1  300  - 
250' 
-1550  — 
250' 
-1800  — 
250' 
-2050  — 
250' 
-2300  — 


-2SAQ 


500' 


■3I<0 


8ECIN  CONSIRUCTIOM  IDHZ 


R2-  I 
18'    K  60* 


flOAo  worn. 


1120'  1 


W20-  1 
AB-  X  Ad' 


R2-\ 
48'    K  60" 


W20-  I 

<8'  «  ^e" 


fl2-  1 
46-    X  60" 


R99-MT 
<8"  X  60- 


H2-50 
^8"  X  SO" 


■HZO- 1 
«8'    K  48' 


C20-  1 
60'  X  36* 

MILEAGE  TO  THE 
NEAREST  MILE 


NOTES: 

THIS  SiCN  LAYOUT  IS  INTENDED  TO  BE  A 
PERMANENT  INSTALLATION  FOR  1h£  OURAIION 

of  the  project,  as  approved  st  the 
Engineer.    o«it  or  cover  signs  when  not 

IN  USE.    including  speed  LIMIT  SIGNS  NOT 
WARRANTED. 

INCLUDE  REGULATORY  SIGNING  ONLY  iF  THE 
CONSTRUCTION  ZONE  CONTAINS  A  WORK  ZONE 
OR  HAS  ROADWAY  CONDITIONS  THAT  WARRANT 
SPEED  RESTRICTIONS.     MODIFY  REGULATORY 
SIGNS  TO  MATCH  ADJACENT  REGULATIONS. 

OMIT  THE  C20-1  SIGN  ON  PROJECTS  LESS 
THAN  TWO  MILES  IN  LENGTH, 

SET  UP  THIS  SIGN  LAYOUT  IN  EACH  TRAFFIC 
DIRECTION. 

THE  CONSTRUCTION  ZONE  REFERS  TO  THE 
GENERAL  AREA  THAT  REQUIRES  TEMPORARY 
WORK  ZONE  TRAFFIC  CONTROL. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 

&I  e-o-i 


TWO- LANE 
PROJECT 
CONSTRUCTION  ZONE 


EFFECTIVE:  *UGJST  1999 


'.miTANA  0EPARfl£NT\U0NlAIIA\ 
'Of  rf>AHSPORTATH}N       \  QADD 


+  500  — 

250' 
♦  250  — 

250' 


300' 


-300- 


250 
•550- 


500" 


■  1050 


250' 
1300  — 


250 
1550  — 


250' 


-  1  BOO 


250' 


-2050 


250' 


■Z300 


310 


-2610 


500- 


■3110 


END 
WORK  ZONE 


NORMAL  POSTED 
SPEED  LIMiTiS) 


C20-2O 
60'  K  21' 


END  WORK  ZONE 


BEGIN  WORK  ZONE 
BECIN  CONSTRUCTION  ZONE 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


FINES 
DOUBLE 

IN 
WORK 
ZONES 


REDUCED 
SPEED 
AHEAD 


«OAD  WORK 
hCXT  a  MIL£S 


H2-  1 
^8'  %  60" 


W20- '  • 
^8"  X  18" 


W20- I  a 

48"   X  48* 


R2-I 
18*  X  60' 


W20-  I 
48"  K  18" 


R?- 1 
■18'    X  60" 


R99-MT 
48"  »  60' 


H2-50 
48"    X  60' 


W20-  I 
48'    X  48' 


C20-  I 
60"  X  36" 


MILEAGE  TO  THE 
NEAREST  MILE 


WORK  ZONE  WITH  NO  FLAGGER 


-3140 


NORMAL  POSTEO 
SPEED  LIMITISI 


G20-2O 
60-  X  24' 


R2-50 
4B-  X  60" 


W20-  1 
48"  X  48" 


C20- 1 
60'  X  36' 

MILEAGE  TO  THE 
NEAREST  MILE 


WORK   ZONE   WITH  FLAGGER 


NOTES: 

THESE  SICN  LAYOUTS  WORK  IN  CONJUNCTION 
WITH  THE  PERMANENT  LAYOUT  ILLUSTRATED 
ON  DTL.   owe.    NO.    618-04,     COVER  OR  OMIT 
SIGNS  WHEN  NOI  IN  USE.    INCLUDING  SPEED 
LIMIT  SIGNS  NOT  WARRANTED. 

INCLUDE  REGULATORY  SIGNING  ONLY  IF  THERE 
IS  REASON  TO  RESTRICT  SPEED  wiThin  THE 
WORK  ZONE.      MODIFY  REGULATORY  SIGNS  TO 
MATCH  ADJACENT  REGULATIONS. 


SEE  OTL.   DWG.   NO.   618-08  "TWO-LANE  WORK 
ZONES  WITHIN  PROJECT  LIMITS'   FOR  SIGNING 
THE  OPPOSING  TRAFFIC  DIRECTION. 

THE  WORK   ZONE  REFERS  TO  THE  AREA  WITHIN 
THE  CONSTRUCTION  ZONE  WHERE  WORK  IS 
ACTUALLY  TAKING  PLACE. 

•  USE  MORE  SPCCIFIC  SIGNS,  WHERE  APPLICABLE. 
SUCH  AS  W8-3  "PAVEMENT  ENDS.' 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECT  ION  616 


DWG,  NO. 

6  1  8  -  06 


TWO- LANE 
WORK  ZONES 
AT  PROJECT  LIMIT 


EFFECTIVE:  AUGUST  1999 


'  UONJANA  DEPARIItNT  XMQHTkNk 

'Of  rPANSPOftrArm     \  cado 


fSOO  — 
250* 

+250  — 
250 


300' 

-300  — 
250* 
-550  — 


500' 


- 1050- 


250' 
■1300  — 


250 
1550  — 
250 
-  1800  — 

500' 


-2300 


lit 


V 


END 
WOBK  ZONE 


NORMAL  POSTED 

SPteo  LiMirts) 


G20-2O 
60-  X  2A' 


END  WORK  ZONE 


BEGIN  WORK  ZONE 


R2-  I 
48'  «  60" 


WZO-  lo  • 
48'  »  48" 


K20- 1 o  • 
48'    »  48" 


B2-  r 
48'  X  60" 


W20- lo 
48-  «e  48" 


R2- 1 
48"  X  60" 


R2-50 
48"  X  60" 


BEGIN  CONSrHUCTION  ZONE 


PROJECT  CONSTflUCTiON  ZONE  SIGNING 
(SEE  DTL.   owe,   NO.  618-041 


WORK   ZQN£   WITH  NO  FLAGr.FR 


+500  — 

250 
•  250  — 

250 

0-i 


-50 


50' 


$00' 

-550  — 
250- 


-800  ■ 


250' 
1050  — 


250 
1300  — 


250 
■  1550  — 

250' 
-  I  BOO  — 

500' 


-2300 


*  f 


V 


1 


END 
WORK  ZONE 


NOR"«L  POSTED 
SPEED  LIMIT(S) 


C20-2O 
60'  »  24' 


END  WORK  ZONE 


BEGIN  WOfiK  ZONE 


SPEED 
LIMIT 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


REDUCED 
SPEED 
AHEAD 


W20-7O 

48"  n  48' 


WI2-3 
24'   X  18" 


B2  I 
48"  X  60' 


W20-7B 
46'    X  46 


H2-  1 
48"  X  60" 


W20- 10 
48"    X  48" 


R2  1 
46'    X  60" 


R2-5o 
48'  X  60" 


BEGIN  CONSTRUCTION  ZONE 


PROJECT  CONSTRUCTION  ZONE  SIGNING 
(SEE  DTL.   DWC.   NO.  61804) 


WORK  ZONE  WITH  FLACGER 


NOTES: 

INCLUDE  RECULATORr  SIGNING  ONLY  IF  THERE 
IS  REASON  TO  RESTRICT  SPEED  WIIHIN  THE 
WORK  ZONE.     MDiFT  REGULATORY  SIGNS  TO 
MATCH  ADJACENT  REGULATIONS. 

SET  UP  THIS  SIGN  LAYOUT  IN  EACH  TRAFFIC 
OIRECTION.      00  NOT  LOCATE  THESE  SIGN  lAY- 
OUTS  MITHIN  TWO  MILES  Of  ANOTHER  LAYOUT, 


THE  WORK  ZONE  REFERS  TO  THE  AREA  WITHIN 
IHE  CONSTRUCTION  ZONE  WHERE  WORK  IS 
ACTUALLY  TAKING  PLACE. 

USE  MORE  SPECIFIC  SIGNS.  WHERE  APPLICABLE. 
SUCH  AS  we-3  "PAWEUENT  ENDS. * 


DETAILED  ORAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-08 


TWO-LANE 
WORK  ZONES 
WITHIN  PROJECT  LIMITS 


EFFECTIVE:  AUGUST  l«9 


IMmJ*NA  DEPARJkfNT 

'  OF  TRANSPORTA  TION 


+500' 


250* 
♦250- 
250* 
0-t 


\  f 


NORMAL  POSTED 
SPEED  LIMIT  IS  I 


er*0  C20-2O 
TOAD  WOfW  SO"    ■  24* 


END  CONSTRUCTION  ZONE 


800' 


-800 


250' 
1050  — 


250* 
1300  — 


250' 


-  1550- 


250' 


-  I  BOD' 


250' 
■2050  — 


250' 
■2300  — 


340' 


-2640 


500' 


-3140- 


BEGIN  CONSTRUCTION  ZONE 


SPEED 
LIMIT 

55 


FINES 
DOUBLE 

IN 
WORK 
ZONES 


REDUCED 
SPEED 
AHEAD 


ROAD  WORK 
StXl  o  Mll£S 


R4-1 
48'    X  60' 


W20-  I 
48""  X  48" 


R2- 1 
48"    X  60* 


W20-  I 
48"    X  46' 


R2-  I 
48"  X  GO" 


H99-MT 
48'  X  60" 


R2-5Q 
48"   X  60" 


W20-  I 
48"   X  48" 


C20-  1 
60'  X  36' 

MILEAGE  TO  THE 
NEAREST  MILE 


NOTES: 

THIS  5'GN  LAYOUT  WORKS  IN  CONJUNCTION 
WITH  THE  PERMANENT  LAYOUT  ILLUSTRATED 
ON  DTL.   owe.   NO.   618-04.     COVER  OR 
OMIT  SIGNS  WHEN  NOT  IN  USE.  INCLUDING 
SPEED  LIMIT  SIGNS  NOT  WARRANTED. 

INCLUDE  RECULATORT  SIGNING  ONLY  IF  THERE 
IS  REASON  TO  RESTRICT  SPEED  WITHIN  THE 
CONSTRUCTION  ZONE.     MODIFY  REGULATORY 
SIGNS  TO  MATCH  ADJACENT  REGULATIONS. 

OMIT  THE  G20-1  SIGN  ON  PROJECTS  LESS 
THAN  TWO  MILES  IN  LENGTH. 

SET  UP  THIS  SIGN  LAYOUT  IN  EACH  TRAFFIC 
DiRECTiON. 

IHE  CONSTflUCTiON  ZONE  fl£FE»S  TO  THE 
GENERAL  AHEA  THAT  REOLIIRES  TEMPORAHY 
WORK  ZONE  TRAFFIC  CONTROL. 

FOR  SEAL  COAT  WORK  ZONE  ACTIVITIES.  USE 
IHE  FLACGER  APPLICATIONS  OF  THE  WORK 
ZONE  LAYOUTS  FROM  DiL.   DWG.  NO.  G1B-06 
(AT  PROJECT  LIMIT)  AND  6IS-08  tWITKIN 
PROJECT  LIU1T5I. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
6t8M0 


TWO-LANE 
SEAL   COAT  PROJECT 
CONSTRUCTION  ZONE 


EFFECTIVE:  AUGUST  1999 


f  U0N7ANA  OEPAfllt£NT  < 
^  OF  TRANSPORTATION 


UONTANA 
I  CADO 


♦  500- 


250' 
*2S0  — 


250 
0  — 


-50 


50' 


500' 


-550- 


250 
-800  — 


250 
1050  — 


250* 
1300  — 


250' 
1550  — 

250* 
1800  — 

500' 


-2300 


END 
WORK  ZONE 


NORMAL  POSTED 
SPEED  LIMIT  IS  1 


C20-2O 

60"    «  >A- 


END  WORK  ZONE 


L 


FIVE  PLASTIC  DRUMS 
SPACED  AT  EQUAL 
INTERVALS  [TYPICAL 
EACH  END  I 


FLEXIBLE  GUIDE  POSTS 
SPACED  PER  THE  MUTCD. 
Ofi  AS  SPECifiED  IN  THE 
STANDARD  SPECIFICATIONS 


■t 


BEGIN  WORK  ZONE 


SPEED 
LIMIT 

35 


W20-7O 
^8*  X  4B' 


VIII2-3 
2«'  X  18" 


R2-  1 
«  60" 


ae 

'PREPABEOX  W20-TB 
vTO  stop/  »  "8" 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


REDUCED 
SPEED 
AHEAD 


R2-1 
48'  X  60" 


W20- io 

Ad'    .  ^8" 


R2-I 
48"  H  60" 


R2-SO 
"6"  X  GO" 


NOTES: 

MODIFY  REGULATORY  SIGNS  TO  MATCH  ADJACENT 

REGULATIONS, 

SET  UP  THIS  SIGN  LAYOUT   IN  EACH  TRAFFIC 
DIRECTION. 

THE  WORK  ZONE  REFERS  TO  THE  AREA  WITHIN 
THE  CONSTRUCTION  ZONE  WHERE  WORK  15 
ACTUALLY  TAKING  PLACE. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-  12 


TWO-LANE 
LANE  CLOSURE 


EFFECTIVE!  *UCUST  1999 


:yONl*NA  DEPARH£NT\ 
'Of  tFANSPORTATm 


UQN7ANA 

X  CADD 


+500- 
250' 

*250- 
?50' 
0- 


300' 


-300- 
250' 
-550- 


T50' 


■  1300 


250' 
1550- 

250' 
1600- 

500* 


-2300 


END 
WORK  ZONE 


NORMAL  POSTED 
SPEED  LIMITlSI 


C20-2O 
60"    K  2A- 


Rl  -  I 
36'   ■  16" 


EDGE  OF  APPROACH 


EQUIPMENT  ROAO 


EDGE  OF  APPROACH 


R2-  I 
48"    X  60" 


W23-  I 
flS"  X  48" 


W12-3 
24'    X  1( 


R2-I 
4  8"  X  60* 


W20- 10 

48'    .  48" 


R2- 1 
48*  X  60" 


R2-50 
48'  X  60' 


EQUIPMENT  ENTRANCE   WITH  NO  FLAGGER 


+500  — 
250" 

+250  — 
250' 


0-t 

-50. ^« 


500' 


■550  - 
2S0' 
-800- 
250' 
- 1 050  - 
250- 
■  1300- 
250' 

-  1550- 

250* 

-  1800  — 

500' 
-2300  — 


END 
WORK  ZONE 


NORMAL  POSTED 
SPEED  LIMITCSI 


C20-2O 
60"  -  24- 


EDGE  OF  APPROACH 


EQUIPMENT  ROAD 


EDGE  OF  APPROACH 


SPEED 

LIMIT 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


REDUCED 
SPEED 
AHEAD 


W20-7O 
48"  X  48" 


W12-3 
24°  X  18" 


HZ-  I 
48'   X  60" 


BE 

'prepaaedN  hjo-td 

vTO  stop/  "  X  "8" 


R2-  I 
48"  X  60" 


W20- la 
48'    X  48' 


R2-1 
48"    X  60" 


R2-5o 
48-  X  60" 


EQUIPMENT  ENTRANCE  WITH  FLAGGER 


NOTES: 

INCLUDE  REGULATORY  SIGNING  ONLY  IF  THERE  IS  REASON 
TO  RESTRICT  SPEED.      MODIFY  REGULATORY  SIGNS  TO 
MATCH  ADJACENT  REGULATIONS. 

SET  UP  THIS  SIGN  LAYOUT  IN  EACH  TRAFFIC  DIRECTION, 
AS  NEEDED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-  M 


TWO-LANE 
EQUIPMENT  ENTRANCES 
WITHIN  PROJECT  LIMITS 


EFFECTIVE:  AUGUST  1999 


•umrAMA  0£PAf/mNr\uQHTANA 
SRAHSPOHJATION       \  CAOO 


This  Frame  left  blank 


•  500  — 
250' 

+250  — 
250' 


300' 


■300  — 
250' 
■550  — 


500" 


-1050  — 

250" 
- 1 300  — 

250' 
■1550  — 

250' 
-1800  — 

250' 
-2050  — 

250' 
-2300  — 


3fl0' 


-26<0 


f 


NORMAL  POSTED 
SPEED  LIMITIS) 


ENO  C20^2o 
HOAD  WOfiK  60"    X  21' 


EOCE  OF  APPROACH 


EOUiPhCNT'  ROAD 


EOCE  OF  APPROACH 


SPEED 
LIMIT 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


FINES 
DOUBLE 

IN 
WORK 

ZONES 


SPEED 
AHEAD 


H2-  I 
4e"  X  60' 


W23- 1 
49"  X  48" 


W12-3 
24"  X  18" 


W23-  I 
48"    «  48" 


W12-3 
24"  »  16" 


R2-  I 
48"  X  60- 


WZO-I 
48*    X  48" 


fiZ-  I 
48'  ■  60" 


R99-MT 
4fl-  K  £0" 


ft2-5a 
48"  X  60' 


W20-  I 
48"  X  48" 


EQUIPMENT  ENTRANCE  WITH  NO  FLAGGER 


i-SOO  — 
250 

+250  — 
250' 


0 
0 

-50 


SO' 


500 


-550- 

250 
-800- 

250' 
-1050- 

250' 
■  I  300  - 

250" 
-1550- 

250* 
-  IBOO  — 

250' 
-2050  — 

250' 
■2300  — 


340' 


-2640 


NORMAL  POSTED 
SPEED  LIMIT  (SI 


END       I  G20-2O 
BOAO  wofwl       60"  X  24" 


Rl- 1 
36-  K  35" 


EOCE  OF  APPHOACH 


EQUIPMENT  ROAO 


fi2-5o 
48"  X  $0" 


iir?0-i 


EQUIPMENT  ENTRANCE  WITH  FLAGGER 


NOTES! 

INCLUDE  REGULATORY  SIGNING  ONLY  IF   THERE  IS  REASON 
TO  RESTRICT  SPEED.      MODIFY  REGULATORY  SIGNS  TO 
MATCH  ADJACENT  REGULATIONS. 

SET  UP  THIS  SIGN  LAYOUT  tN  EACH  TRAFFIC  DIRECTION, 
AS  NEEDED. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  618 


owe.  NO. 

eiB-te 


TWO-LANE 
EQUIPMENT  ENTRANCES 
OUTSIDE  PROJECT  LIMITS 


EPFECTIVE:AUCUST  1999 


'Of  rpANSPt^TATIOH      \  CAOD 


MATCH  LINE 


Wl-S 
48*  X  2A" 
tUSE  WITH  T 
WI-3  ONLY  1 


COMSTRUCTION  WORK 


Ri  1-2 
IS"  ■  30*' 


S(  III  l-R 

10-0' 


KM-  \  0 


Q(  lll)-R 
10'  -0" 


■18"    »  60" 


OR 


wi3- 1 
30"  X  30" 


W20-Z 


R?-  1 
IB"  »  60* 


W?0-2 
48'    «  K 


R2- 1 
48"  ■  60' 


R2-50 
46    X  60' 


ir|Ti 

r 

-  o  - 

-•- 

1"  IIYP.  1 


DESIGN  A  (WHITE)     DESIGN  C  (WHITE) 


DELINEATOR  LEGEND 

DESIGN  A 

DESIGN  G 

1*1-3 

40-    «  48" 


Wli-  I 

30"  X  30' 


500' 
ITTP.  ) 


NOTESt 

INCLUDE  REGULATORT  SIGNING  ONLT  IF  THERE  IS  REASON 
10  RESTRICT  SPEED.     MODIFY  RECUIaIORy  SIGNS  TO 
MATCH  ADJACENT  REGULATIONS. 

SET  UP  THIS  SIGN  LAYOUT  IN  EACH  TRAFFIC  DIRECTION. 

USE  WI-3  StCNS  ONLY  WHEN  THE  DESIGN  SPEED  OF  THE 
CURVES  tS  30  M.  P.  H,   OR  LESS. 

PAVED  DETOURS  24'   WIDE  OR  GREATER  HAVE  4"  WHITE 
SHOULDER  STRIPES  AND  APPROPRIATE  CENTERLINE  STRIPES. 

UNPAVEO  DETOURS  MAT  REQUIRE  ADDITIONAL  DELINEATION. 

USE  ONLT  POST  MOUNTED  SIONS.  00  NOT  USE  PORTABLE 
SIGN  MOUNTS. 

PLACE  PLASTIC  DRUMS  AT  5  FOOT  INTERVALS  ON  THE 
CLOSED  HOAOWAr,   ADJACENT  TO  THE  DETOUR  SHQULOER 
STRIPE. 


END 
WORK  ZONE 


NORMAL  POSTED 
SPEED  LIMIT(S) 


C20-?o 
SO'    X  24' 


XNXXXVSXW 

eiiiM-L 

10'  -0" 


M4  -  10 


Wl-6 
48'  X  24' 
(USE  WITH 
WI-3  ONLY  I 


xsxxxxxxw 


NSXXXXXXVV 


xvsxxxx^^ 


B(lill-L 
10'  -0" 


038010 

avo« 


Rl  1-2 
48    X  30' 


Wl-6 
48'    X  24" 
(USE  WITH 
WI-3  ONLYl 


CONSTRUCTION  WORK 


MATCH  LINE 


DETAILED  DRAWING 

REFERENCE  OWC. 
STANDARD  SPEC.                   c  .  n 
SECTION  618 

NO. 
18 

TWO- LANE 

DETOUR 

EFFECTIVE! AUGUST  1999 

lOf  iransportaion 


Ura^TA**! 


This  Frame  left  blank 


NORMAL  POSTED 
SPEED  LIMIT(S) 


12)  G20-2O 
GO"  K  !<• 


END 
fiOAD  WORK 


END  CONSTRUCTION  ZONE 


BEGIN  CONSTRUCTION  ZONE 


(2  I  R2-  I 
A8'   X  BO" 


12  I  W20-I 
48'  X  <8" 


I?)  H2-1 
48'  K  60' 


12  1  R2-1 
Ad'  M  60" 


12  J  W20-I 
X  Ad" 


12)  R2-1 
AB'  K  60- 


(2)  R99-MT 
48'  K  50" 


12)  R2-50 
48"  X  60" 


(2  1  W20- 1 
48*  X  46" 


(21  C20-I 
60"  M  36" 


MILEAGE  TO  THE 
NEAREST  MILE 


ROAD 
WOflK 
M  MIL 


HNES 
0OU8LE 

IN 
WORK 

ZONES 


REDUCED 
SPEED 
AHEAD 


ROAD  worn 

NEXT  a  Mats 


t  t 


t,t 


+S00 


250' 


■«250 


250' 


300' 


-300 


1250' 


-  1S50 


250" 

—  leoo 


NOTES: 

THIS  SIGN  LAYOUT   IS  INTENDED  TO  BE  A 
PERMANENT  INSTALLATION  FOR  THE  DURATION 
OF  THE  PROJECT.    AS  APPROVED  Br  THE 
ENGINEER.     OMIT  OR  COVER  SIGNS  WHEN  NOT 
IN  USE.    INCLUDING  SPEED  LIMIT  SIGNS  NOT 
WARRANTED. 

INCLUDE  HEGULATORr  SIGNING  ONLY  IF  THE 
CONSTRUCTION  ZONE  CONTAINS  A  WORK  ZONE 
OR  HAS  ROAOWAY  CONDITIONS  THAI  WARRANT 
SPEED  RESTRICTIONS.     UODtFY  REGULATORY 
SIGNS  TO  MATCH  ADJACENT  REGULATIONS. 

OMIT  THE  G20-1  SiCN  ON  PROJECTS  LESS 
THAN  TllfO  MILES  IN  LENGTH. 

SET  UP  THIS  SIGN  LAYOUT  IN  EACH  TRAFFIC 
DIRECTION. 

THE  CONSTRUCTION  ZONE  REFERS  TO  THE 
GENERAL  AREA  THAI  REQUIRES  TEMPORARY 
WORK  ZONE  TRAFFIC  CONTROL. 


250- 

 2050 


£50' 


-2700 


1260' 


-3960 


330' 


■  -1290 


330' 


-4620 


€60' 


-5260 


1650' 


-6930 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  618 


OWG.  NO. 
618-20 


FOUR-LANE 
PROJECT 
CONSTRUCTION  ZONE 


EFFECTIVE:  AUGUST  1999 


lUDNTAN*  OEPARIttNT \UQHr fiMA\ 
'Of  FRANSPORTAIIOH      \  CADD 


NOTE! 

THIS  SEQUENCE  OF  SIGNS 
IS  IDENTICAL  fOfl  BDTH 
WORK  ZONES  SHOWN  ON 
THIS  DETAIL. 


AfiflOW  BOARD 


12)  W4-2R 

46"  K  i8" 


(?>  R2- I 
16"  X  GO* 


121  R99-MT 
16"  X  60' 


12)  H2-50 
18'   K  60" 


SPEED 

LIMIT 

65 

FINES 
DOUBLE 

IN 
WOHIC 
ZONES 


REDUCED 
SPEED 
AHEAD 


(2)  H20-S 
W  X  48" 


(2  I  C20-  1 
60'  X  3$' 


MILEAGE  TO  The 
NEAREST  MILE 


ROAD  WORK 
hIEXT  D  Ml£! 


mOKT 

(2  1  W20-S      /  LANE 
18"  X  IB'     \  aosEo 
.1  MILE 


MATCH  LINE 


-2190 


TBO 
TAPER 


-2970 


210' 
Taper 


■-3IBD 


150' 


-3630 


330' 


-3960 


330' 


■1290 


330' 


-1620 


990 


-5610 


1320" 


-6930 


1320' 


i 


-6250 


NORMAL  POSTED 
SPEED  LIMIT  (S  1 


C20-2O        I  END 
60"   X  21"      I  WOfiK  ZONE 


END  WORK  ZONE 


FLEXIBLE  CUIOE  POSTS 
SPACED  PER  THE  MUTCD. 
OR  AS  SPECIFIED  IN  THE 
STANDARD  SPECIFICATIONS 


BEGIN  WORK  ZONE 

BEGIN  CONSTRUCTION  ZONE 


fi2-  1 
18"  K  60" 


SPEED 
LIMIT 

35 


W20-t  » 
18"    X  It 


R2-  1 
16"  X  60" 


R2-  1 
18'  X  60' 


t 


MATCH  LINE 


WORK   ZONE   WITH  NO  FLAGGER 


NORMAL  POSTED 
SPEED  LIMIT  ISi 


C20-2C3 
60"    X  21' 


END 
WORK  ZONE 


END  WORK  ZONE 


FLEXIBLE  GUIDE  POSTS 
SPACED  PER  THE  MUTCD. 
OR  AS  SPECIFIED  IN  THE 
STANDARD  SPECIFICATIONS- 


BEGIN  WORK  ZONE 

BEGIN  CONSTRUCTION  ZONE 


WZO-TO 
IB"  X  18" 


WI2  3 
21*   X  16' 


R2-  1 
16'    X  60" 


*20-7b 
18'  X  18" 


H2  I 
18'  X  60" 


H2-  1 
18"   X  60" 


50 


—  0 


-50 


1000' 


 1050 

250' 

 1300 

250' 

 1550 

250' 

 1800 

250 


MATCH  LINE 


— -2050 
HO 

— -2190 


WORK  ZONE  WITH  FLAGGER 


NOTES: 

THESE  SIGN  LAYOUTS  ffORK  IN  CONJUNCTION  WITH 
THE  PERMANENT  LAYOUT  ILLUSTRATED  ON  DTL. 
DwC.   NO.  618-20.     COVER  OR  OMiT  SiCNS  WHEN 
NOT  IN  USE.    INCLUDING  SPEED  LIMIT  SiCNS  NOT 
WARRANTED. 

INCLUDE  REGULATORr  SIGNING  ONLY  ff  THERE  IS 
REASON  TO  RESTRICT  SPEED  WtTHIN  THE  WOfiK 
ZONE.     MODIFY  REGULATORr  SIGNS  TO  MATCH 
ADJACENT  REGULATIONS. 

THE  WORK  ZONE  REFERS  TO  THE  AREA  WITHIN  THE 
CONSTRUCTION  ZONE  WHERE  WORK  IS  ACTUALLY 
TAKING  PLACE. 

USE  MORE  SPECIFIC  SICNS.   WHERE  APPLICABLE. 
SUCH  AS  W8-3  "PAVEMENT  ENDS." 

USE  PLASTIC  DRUMS  FOR  CHANNELIZATION  IN  ALL 
TRANSITION  SECTIONS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  6IB 


DWG.  NO. 
618-22 


FOUR-LANE 
WORK  ZONES 
AT  PROJECT  LIMIT 


EFFECTIVE' AUGUST  1999 


ICftUfM  D£P*(tn£f/r\yOnTAM*\ 
Of  tflMSPORTAION      \  CADD 


NOTE! 

THiS  SEQUENCE  OF  SIGNS 
IS   IDENTICAL  FOR  BOrH 

WORK  ZONES  Shown  on 
THIS  DETAIL. 


ARROW  eOARD 


12)  W4-?R 
48"   X  AB' 


18'  ■  60" 


SPEED 

LIMIT 

65 

12  1  R2-50 
48"  X  60' 


REOLXSO 
SPEED 
AHEAD 


12  1  W20-^i 
48"   X  <8" 


BECfN  CONSTRUCTION  ZONE 


MATCH  LINE 


-2190 


780' 

TAPER 


-2970 


210' 
TAPER 


-3180 


450' 


-3630 


330' 


-3960 


660' 


-4620 


990" 


-5610 


PROJECT  CONSTRUCTION  ZONE  SIGNING 
(SEE  OTL.   DWC.    NO.  GI8-201 


NORIiML  POSTED 
SPEED  LiMiTiSi 


C20-2O 
60"  «  21 


END 
WORK  ZONE 


END  WORK  ZONE 


FLEXIBLE  GUIDE  POSTS 
SPACED  PER  THE  MUTCD, 
OR  AS  SPECIFIED  IN  THE 
STANDARD  SPECinCATtONS- 


BEGIN  WORK  ZONE 


az-i 

48"  X  60' 


SPEED 
LIMIT 

35 


W20-10  • 
46"    ■  48" 


R2- 1 
48'  X  60" 


R2-  I 
46"  X  60* 


f'f 


f 


MATCH  LINE 


WORK  ZONE   WITH  NO  Fl  AHfj^rR 


NORMAL  POSTED 
SPEED  UIMITISl 


G20-2O 
60'  X  2A- 


END 
WORK  ZONE 


END  WORK  ZONE 


FLEXIBLE  GUIDE  POSTS 
SPACED  PER  THE  MUTCD.  t- 
on  AS  SPECIFIED  IN  THE  T 
STANDARD  SPECIFICATIONS  ' 


BEGIN  WORK  ZONE 


W20-T0 
48'  X  48" 


WI2-3 
?4'  X  18" 


n2-  1 
48'    X  60' 


W20-TD 
48'  X  48' 


R2-  I 
48"  X  60" 


«2-  1 
48-  X  60' 


*500 


250 

—  '■250 


250' 


50 


7-0 


-SO 


1000' 


1050 


250' 


-  1300 


250' 


-  1550 


250' 

—  -  1800 


250' 


-2050 


MATCH  LINE 


1  40' 

—  -2190 


WORK   ZONE   WITH  FLACCER 


NOTES: 

INCLUDE  RECULATORT  SIGNING  ONLY  IF  THERE  IS 
REASON  TO  RESTRICT  SPEED  WITHIN  THE  WORK 
ZONE.     MODIFY  REGULAfOHY  SIGNS  TO  MATCH 
ADJACENT  REGULATIONS. 

THE  WORK  ZONE  REFERS  TO  THE  AREA  WITHIN  THE 
CONSTRUCTION  ZONE  WH£RE  WORK   IS  ACTUALLY 
TAKING  PLACE. 

•  USE  MORE  SPECIFIC  SIGNS,    WHERE  APPLICABLE. 
SUCH  AS  W8-3  "PAVEUCNT  ENDS,' 

USE  PLASTIC  DRUMS  FOR  CHANNELIZATION  IN  ALL 
TRANSITION  SECTIONS. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-21 


FOUR-LANE 
WORK  ZONES 
WITHIN  PROJECT  LIMITS 


EFFECTIVE: AUGUST  1999 


'Of  IDANSfiOfiTAien      \  CADD 


NOTE; 

THIS  SEQUENCE  OF  SIGNS 
IS  IDENTICAL  FOR  BOTH 
WORK  20NES  SHOWN  OH 
IHIS  DETAIL. 


ARROW  eOARD 


12)  WI-ZR 
fl8'  X  AB' 


12 1  RZ- I 
16"   X  60" 


l^)  R2-So 

^8"  »  60' 


121  1120- b 
48'  X  48" 


SPEED 

LIMIT 

65 

RE0L>CEO 
SPEED 
AHEAD 


MATCH  LINE 


-?I90 


T80' 
TAPER 


-2970 


?10' 
TAPER 


-3180 


450' 


-3630 


330' 


-3960 


660' 


-4620 


990 


i 


-S610 


NORMAL  POSTED 
SPEED  LIMIKSl 


G20-2O 
60-  X  24- 


R2-  1 
46"   «  60- 


W23-  I 
48-   K  48" 


24^  X  IS" 


R2-  1 
48"  X  60" 


R7- 1 
48"  X  60' 


END 
WORK  ZONE 


SPEED 
LIMIT 

35 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


tit 


t 


MATCH  LINE 


WORK   ZONE   WITH  NO  FLAGGER 


+500 


250' 
—  *250 


250' 
EDGE  OF  APP. 

EQUIPhCNT  ROAD 

EDGE  OF  APP. 
300" 


-300 


TSO' 


-  1050 


T50' 


-  1800 


2S0' 


 2050 

140' 

 2190 


NORfcWL  POSTED 
SPEED  LIU(T(S) 


C20-2a 
60"  X  2A' 


V 


»f20-"'o 
48'    X  48" 


W12-3 
?4-  X  18" 


R2- 1 
48'  ■  60- 


W20-70 
48"  X  48" 


R2-1 
48"  X  60" 


R2-I 
48'  X  60' 


END 
WOBK  ZONE 


EDGE  OF  APP, 


EQUIPMENT  ROAD 


EDGE  OF  APP. 


SPEED 
LIMIT 

35 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


tit 


t 


r 


MATCH  LINE 


WORK   ZONE  WITH  FLAGGER 


—  +500 
250' 

—  +250 


250' 
EDGE  OF  APP. 


EQUIPMENT  ROAD 
i    EDGE  OF  APP. 


50' 


-50 


1000' 


-1050 


250' 

 1 300 

250' 

 1550 

250' 


1800 


250 


 2050 

140' 

— -2190 


NOTES; 

INCLUDE  REGULATORY  SIGNING  ONLY  IF 
THERE  IS  REASON  TQ  RESTRICT  SPEED 
WITHIN  The  WORK  ZONE.      MOD  IF  T 
REGULATORY  SIGNS  TO  MATCH  ADJACENT 
REGULATIONS. 

USE  PLASTIC  DRUMS  FOR  CHANNELIZATION 
!N  ALL  TRANSITION  SECTIONS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-26 


FOUR-LANE 
EQUIPMENT  ENTRANCES 
WITHIN  PROJECT  LIMITS 


EFFECTIVE^AUCUST  1999 


F  UON7AM  0[PAflTltNr  \IIQMTAM»\ 
'Of  rftAHSPORTArCH      \  CAOD 


NOTE: 

THIS  SEQUENCE  OF  SIGNS 

IS  /DENIICAL  FOR  BOTH 
BORK  ZONES  SHOWN  ON 
THIS  DETAIL. 


ARROW  BOARD 


(2) 

48'   »  AB' 


(21  H2-I 
16'  K  BO" 


(21  Rgg-wT 


121  R2-5o 


SPEED 

LIMIT 

65 

FINES 
OOUBLE 
IN 

WORK 
ZONES 


ftEDUCED 
SPEED 
AHEAD 


(21  W20-b 
48'  X  fle" 


12)  W20- I 
48'  K  <8' 


ROAD 
WORK 
1  MILE  . 


MATCH  LINE 


t  t 


-2190 


780" 
TAPER 


-2970 


210" 
TAPER 


-3IB0 


-3630 


330' 


-3960 


330' 


-1290 


330' 


-4G20 


990' 


-5610 


2f.A0 


-82S0 


NORMAL  POSTED 
SPEED  LIMITIS) 


S2- 1 
A6-  X  60" 


W23- 1 

IS"    X  48' 


1*12-3 
2A'  X  18" 


R2-1 
AB'  X  60" 


fi2-  1 
AB'   X  60" 


G20-2O 

END 

 B. 

60'  X  2A' 

ROAD  WORK 

SPEED 
LIMIT 

35 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


t 


MATCH  LINE 


WORK   ZONE  WITH  NO  FLACCER 


-  +500 


250' 


■■•250 


250' 


EDGE  OF  APP. 


EOUIPWNT  ROAD 


EDGE  OF  APP. 


300' 


-300 


750* 


■  -  1 050 


750' 


-  1800 

250* 


 2050 

140' 

 2190 


NORMAL  POSTED 
SPEED  LIMIT  IS  1 


C20-2O 
GO"   X  24" 


END 
ROAD  WOnK 


EDGE  OF  APP. 


J 


EQUIPMENT  ROAD 


EDGE  OF  APP.  ^ 


W20-T0 
48"   K  46- 


WI2-3 
24'  X  18- 


R2-1 
48*  X  60- 


W20-7B  XPREPAflED' 
4B     X  48        \tO  ST0P> 


H2-  I 
46"   X  60' 


R2-1 
IB"    K  60- 


MATCH  LINE 


WORK  ZONE  WITH  FLAGGER 


—  +500 
250' 

—  +250 


250' 


EDGE  OF  APP. 


EOUIPIfNT  ROaO 
I    EDGE  OF  APP. 


50' 


-50 


1000" 


-  1050 


250' 

 1300 

250 

 1550 

250' 

 IBOO 

250' 


 2050 

140' 

 2190 


NOTES! 

INCLUDE  REGULATORY  SIGNING  ONLY  IF 
THERE  IS  REASON  TO  RESTRICT  SPEED 
WITHIN  THE  WORK  ZONE.  MODIFY 
REGULATORY  SIGNS  TO  MATCH  ADJACENT 
REGULATIONS. 

USE  PLASTIC  DRUMS  FOR  CHANNELIZATION 
IN  ALL  TRANSITION  SECTIONS, 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  61  B 


DWG.  NO. 

618-27 


FOUR -LANE 
EQUIPMENT  ENTRANCES 
OUTSIDE  PROJECT  LIMITS 


EFFECTIVE: AUGUST  1999 


JOF  f/>*NSPORTAia»      \  CADD 


■2190- 


MATCH  LINE 


780" 
TAPER 


-?970 
90'  TAPER 

-30GO 


4 


570' 


-3650 


330' 


-3960- 


660' 


-^620 


990' 


-661 


■■'f 


t,t 


NOTE: 

THIS  SEQUENCE  OF  SIGNS 
15  IDENTICAL  fOR  BOTH 
WORK  ZONES  SHOWN  ON 
THIS  DETAIL. 


ARROW  BOARD 


(2  1 


REDUCED 
SPEED 
AHEAD 


(2  1  R2-50 
08'  -  60* 


1?)  W20-5 


SPEED 

LIMfT 

12  1  R2-1 

65 

<e"  X  60" 

750' 

*500 


250' 


+  250' 


250 

EOCE  OF  APP. 

EQUIPMENT  ROAD 

EDGE  OF  kFP~ 
300' 


-300 


-  1050- 


750" 


- 1000' 


250' 


-2050- 


I  4  0' 
2190  — 


tit 


't 


MATCH  LINE 


END 
WOW  ZONE 


NOFtMAL  POSTED 
SPEED  UIMinSl 


G20-2a 
SO"  x  24- 


SPEED 

LIMIT 

35 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


R2-  I 
AB'  X  60* 


W23-  I 
48-  X  48- 


WI2-3 
24'  X  18' 


R2-  I 
48"  X  60' 


R2- 1 
48"  X  60* 


WORK   ZONE   WITH  NO  FLACGER 


tUSE    HUH  WIDE  KtOlANS 


♦  500 


1000' 


■  I  050  — 

250 
I  300  — 

250' 
1550  — 

250' 
IflOO  — 

250' 


-2050  — 
140' 
■2190  — 


■t 


MATCH  LINE 


END 
WORK  ZONE 


WORK   ZONE   WITH  FLAGGER 
(USE  WITH  NARROW  hCOlANS) 


NORMAL  POSTED 
SPEED  LIMIT  (SI 


G20-2a 
60'  X  24- 


*20-To 
48"  X  48" 


HI2-3 
24'   X  18' 


R2-I 
48'  K  60* 


PREPAflEDX  *20- 
stop/      ''8"  " 


H2-1 
48"  X  60" 


R2*l 
4B"  X  60' 


NOTES: 

INCLUDE  REGULATORY  SIGNING  ONLY  IF 
THERE  IS  REASON  TO  RESTRICT  SPEED 

WITHIN    THE  WORK    ZONE-  MODIFY 
REGULATORY   SIGNS  TO  MATCH  ADJACENT 

REGULATIONS. 

USE  PLASTIC  DRUMS  FOR  CHANNELIZATION 
IN  ALL  TRANSITION  SECTIONS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-28 


FOUR-LANE 
MEDIAN  CROSSINGS 


EFFECTIVE!  AUGUST  1999 


Of  TRAMSPCfiTAION 


\CADD  \ 


R2- 1 
S8'  X  60' 


Wl  -4 

4B"  X  le 


WI3- 1 
30*  JC  30' 


W20-2 
IB'  X  46" 


R2-  1 
48'  X  60" 


H2-  I 
*B'  X  60" 


SPEED 
LIMIT 

35 


\  1000  FT y 


AR-   X  46"      \  1500  FT 


/ )ftour\ 

\1500  FT  y 


SPEED 
LIMIT 

45 


SPEED 
LIMIT 

55 


MATCH  LINE 


TT 


1  r 


o 


t 


t 


MATCH  LINE 
FROM  DTL. 
DWG.  NO. 
618-24 


•300 


250" 


■S50 


500' 


-  I  050 


500' 


- 1550 


2S0- 


-1800 


250' 


■2050 


MO' 


 2190 

CLOSURE 
SERIES 


MATCH  L 


R5-  lo 
35'   H  21" 
(ANCLE  20'  rOWAfiOS 
CROSS-OVER  LA^EI  U^towv, 


ADDITIONAL  SURFACING  TO 
ALLOW  FOR  SAFE  TURNING 
MOVEMENTS  (SEE  DTL.  DWG. 
NO.   618-32  FOR  DIMENSIONS) 


MATCH  LINE 


C20- 10 
2«"    X  IS" 


48"    X  fl9' 


G20- lo 
24'  K  18" 


W6-3 
AS'   X  18" 


fl2-  1 

fle'  «  60" 


R2-1 
18"  X  60' 


99 

iiiftin 
aaads 


gt7 

iiwn 

a39dS 


t 


4 


iiit 


_1L 


■6-3 
<8"  X  -le' 


C20- lo 
ZA'  K  16' 


TWO-MILE  INTERVALS 
THROUGH  THE  OETOUR 


5280" 


I  I  AO' 


W6-3 

ae"  X  18' 


G20- lo 
2A-  X  18' 


W6-3 
48"    X  48' 


H6-3P 
2A-  X  IB" 


H4-  I 
48"  X  60' 


500" 


SPEED 

LIMIT 

65 


R2-1 
48'   »  60" 


1000' 


MATCH  LINE 


LECE>iP 

■OBLITERATE  OR  PAINT  OVER  EXISTING  PAVEWNT 
MARKINGS 


O      PLASTIC  DRUMS  SPACED  PER  THE  IIJTCD 

 PLASTIC  PAVEMENT  MARKING  TABS  AT  5"  SPACING 

 PLASTIC  PAVEMENT  MARKING  TABS  AT   10'  SPACING 

•      FLEXIBLE  GLUE-OOWN  GUIDE  POSTS  AT  100" 

SPACING  FOR  LENGTH  OF  TWO-LANE  EXCEPT  AS 
NOTED 


NOTES! 

INCLUDE  RECULATORT  SIGNING  ONLY  AS  REQUIRED. 
MODIFY  REGULATORY  SIGNS  TO  MATCH  ADJACENT 
REGULATIONS. 

INDICATED  SPACINCS  ARE  INTENDED  TO  BE  A  MAXihUM 
AND  MAY  BE  REDUCED  IF  CONDITIONS  WARRANT, 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-30 


TEMPORARY 
FOUR-LANE   TO  TWO-LANE 
MEDIAN  CROSSING 


EFFECTlVftAUCUST  I9S9 


faf  juamsportaich     \  cadd 


MATCH  LINE 


R2- 1 
ia"  K  60" 


no- 1 
16*  X  60" 


W6-3P 

21"  K  le- 


ws- 3 

16"    n  18' 


C20- la 

21'  X  la- 


ws- 3 

16'    X  AB 


250' 


500 


99 

iiwn 

033dS 


SOO' 


SSVd 
ION 

oa 


I  140' 


S280' 


C20- la 
21'  X  16' 


W6-3 
18'  X  48 


TWO-UILE  INTERVALS 
IHROUCM  THE  OETOUR 


i-y — LL 


II 


♦ilf 


lit 


SPEED 

LIMIT 

35 

SPEED 

^  

LIMIT 

45 

B2-  ( 
18'   «  60' 


Wl  -1L 
18"  X  18' 


WI2-3 
21*  X  18" 


R?-  r 

te"  X  60" 


SPEED 

^   

LIMIT 

R2- 1 

55 

18"  «  60 

w6-i 
18-  X  18- 


C20- la 
?1"  X  16" 


IB"    X  It 


C20- I  a 
21"  X  la" 


POfi  LANE  CLOSURE.  USE  THE 
NO  FLACCER  APPLICATIONS  OF 
THE  WORK  ZONE  LAYOUTS  FROM 
DTL.    owe.    NO.    6IB-2?  (AT 
PROJECT  LIMITl  AND  618-21 
(WITHIN  PROJECT  LIMITS) 


ADDITIONAL  SURFACING  TO 
ALLOW  FOR  SAFE  TURNING 
MOVEMENTS   (SEE  DETAIL 
F0»  DIMENSIONS)  


RS 

36"  X  21" 
(ANCLE  20'  TOWARDS 
MAINLINE  ROADWAY) 


R5-IO  WRONG 
36"    X  21"  WAY 


^TCH  LINE 


100'  TTP. 


&'  MIN. 


ADDITIONAL  SUBF, 
FOR  SAFE  TURNING 
MOVEMENTS  


ADDITIONAL    SURFACING  DETAIL 


LECENp 

■OBLITERATE  OR  PAINT  OVER  EXISTING  PavEmENT 
MARKINGS 


O     Plastic  drums  spaced  per  the  mutco 

 Plastic  Pavement  marking  tabs  at  s'  spacing 

 Plastic  pavement  marking  tabs  at  io'  spacing 

•     flexible  clue-down  cuide  posts  at  100' 
spacing  for  length  of  two-lane  except  as 

NOTED 


NOTES: 

INCLUDE  REGULATORY  SIGNING  ONLY  AS  REQUIRED. 
MODIFY  REGULATORY  SIGNS  TO  MATCH  ADJACENT 
REGULATIONS. 

SEE  OTL.    owe.    NO.    618-30  FOR  TYPICAL  CROSS- 
OVER SECTION  DIMENSIONS. 

INDICATED  SPACINCS  ARE  INTENDED  TD  BE  A  MAXIMUM 
ANO  MAY  BE  REDUCED  IF  CONDITIONS  WARRANT, 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-32 


TEMPORARY 
TWO-LANE   TO  FOUR-LANE 
MEDIAN  CROSSING 


EFFECTivEiAUGUST  1999 


*£»VMW  OffHnritNT  KliOHrAflA 
Of  tRtNSPOniAllON      \  CAD 


•  250  (AOO}- 
250' 


550 


-550  HOOi- 
250' 

-^BOO   (800)  — 


fl25" 


1225  (12001- 
I25' 

1350  (1600>- 


NORMAL  POSTED 
SPEED  LIMIT(S) 


END  "rORK  ZONE  IACT[ViTY  AREA) 


BEGIN  WORK  ZONE  (ACTIVITY  AREAl 


SURVEYX  w?I-6 
CREW  X  ^e-  X  Al 


SPEED 

SPEED 

UMFT 

OR 

LIMIT 

35 

45 

OR 


R2-  I 
36'  K  A8- 


W2I  ■  I 

48"  X  te' 


SPEED 
UMIT 

55 


OR 


SPEED 
LIMIT 

65 


R2-  I 
)6'  K  46" 


REDUCSD 
SPEED 
AHEAD 


36*  X  at 


NOTES! 

SHORT  DURATION  ACTIVITIES  ARE  DEFINED  AS  THOSE  LASTING  UP 
TO  ONE  HOUR. 

USE    IMtS  SIGN  LAYOUT   WHEN  *0RK    IS  TQ  TAKE  PLACE  ON  THE 
TRAVELED  WAT.      SIGNING  FOR  WORK  ON  OR  NEAR  THE  SHOULDER 
MAY  BE  LIMITED   TO  THE  USE   OF    TWO  18-    WARNING  SiCNS  AND 
WORK  OUTSIDE  THE  SHOULDER  TO  THE  USE  OF  ONE  IB"  WARNING 

S  iCN^ 

SIGN  BOTH  TRAVEL  DIRECTIONS  ON  TWO-LANE.  TWO-WAY  ROADWAYS 
OR  eOTH  SHOULDERS  ON  TWO-LANE,    ONE-WAY  ROADWAYS. 

DISTANCES  SHOWN  IN  PARENTHESES  ARE  FOR  DELINEATOR  MOUNTED 

S'CNS  ONLT, 

SEE  DTL.    DWG.    NO.    618-35  -SHORT-TERM  STATIONARY  CREW 
SIGNING    IF  IH£  DOUBLE  PENALTY  REGULATION  IS  TO  BE  UTILIZED. 


niwATiQM  ■  itiTcni  tc? 

Irof-fic  offacfta       control Incr sou l 
Sf^o*" t -  T Of      ftTOIIOnorj<      I    to  I?  tv. 
BatiacTivB  (Maicaii  snoiid  as  uiM. 
fel-B-iH.  ICA. 

O  Construction  Ion*  noy  inc»/rt»  o  Ucrk  Ian*. 
<Z>  s«(»rot«  w«ea  nBiis  eon  oo        for  eotjv 

fPu*  Blofu  uantHyIno  tho  Oouridoriaa  ot  aocA. 
OoUila  i>or«lf»  ODWIOB  only  lo  "or*  Ion». 
0<xlilo  oonoirjr  nusT  os  HatM  ot  ConsTrucvlon  Iq^v  i>o<j->ocry. 
(£)    tiyk  2^f>o  cvinot  »koo»0  OC^^OCtlvlty  OTBO  iQcro  tTkcn  500  ft. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-31 


SHORT  DURATION 
CREW  SIGNING 


EFFECTIVE!  AUGUST  1999 


fUCWrAf/A  OEPARIIMNJ  \UONTAHA 
'or  JflANSPmTATlON      \  CHOD 


<-500  (600)- 


500 


NORMAL  POSTED 
SPEED  LIMIT  (S) 


END  CONSTRUCTION  ZONE 


*250   1400  )■ 


250' 


550' 


-550  (4001  — 

250 
-BOO  IBOOl  — 


■1225  (1200)- 
125' 

■13S0  (1600)- 
ISO' 

1500  12000)- 


ENO       I        G20- 2a 
WORK  ZONE  I    48"   %  24"  » 


End  work  zone  (activity  areai 


NOTES! 

short-term  STATIONARY  ACTIVITIES  ARE  DEFINED  AS 
THOSE  LASTING  GREATER  Than  ONE  HOUR.   UP  TO  A 
FULL  SHIFT. 

USE  THIS  SIGN  LAYOUT  WHEN  WORK  IS  TO  TAKE  PLACE 
ON  THE  TRAVELED  WAY.     SIGNING  FOR  WORK  ON  OR 
NEAR  THE  SHOULDER  MAY  9E  LIMITED  TO  THE  USE  OF 
TWO  48"   WARNING  SIGNS  AND  WORK  OUTSIDE  THE 
SHOULDER  TO  THE  USE  OF  ONE  48"  WARNING  SIGN. 

THE  CONSTRUCTION  ZONE  REFERS  TO  Th£  GENERAL 
AREA  THAT  REQUIRES  TEMPORARY  WORK  ZONE  TRAFFIC 
CONTROL.     IT  SHOULD  NOT  EXCEED  THREE  MILES  IN 
LENGTH. 

•  THE  TWO  SICNS  MARKING  THE  WORK  ZONE  eOUNOAfllES 
AND  THE  MOST  HESTRICIIVE  REGULATORY  SPEED  SIGN 
MUST  MOVE  AS  NEEDED  WITHIN  THE  CONSTRUCTION  ZONE 
TO  REMAIN  WITHIN  500  FEET  OF  THE  WORK  ACTIVITY. 

SIGN  BOTH  TRAVEL  DIRECTIONS  ON  TWO-LANE.  TWO- 
WAY  ROADWAYS  OR  BOTH  SHOULDERS  ON  TWO-LANE. 
ONE-WAY  ROADWAYS. 

DISTANCES  SHOWN  IN  PARENTHESES  ARE  FOR 
DELINEATOR  MOUNTED  SIGNS  ONLY. 

USE  REFLECTIVE  DEVICES. 


BEGIN  WORK  ZONE    (ACTIVITY  AREA) 


V  CREW/  y  48' 


W2I-6 
■  48'  « 


OR 


WORKERS . 


*21  -  I 
18'   ■  49"  • 


SPEED 

SPEED 

LIMIT 

OR 

UMIT 

35 

45 

R2- 1 
36"   X  48- 


R2-  I 
36*  K  48- 


R2-50 
36"  K  48" 


R99-MT 
36'  »  48" 


DUHATOH  -  Mllfm  6C-7 

Vwl  **-orlon>      H)  to  t  nr. 

iro"le  o"«ei»o  oa  control  Inorao Ma. 

SbToGllao  corrtrois  nor  M  >arrait*i]. 
Sr>0r1-ter»i  »foT(onQr>T      I    to  t2  nr. 

Uott  (BoTrttartonca.    si^vay  vor-l^. 

BofiBsti.a  gaviooa  t>a  ii»*a 

61-B-SH.  yCAl 

Q  ConalructFon  (Olio  twy  UKfcxW  0  Mr*  Ion*. 

Q  S«oorata  weoo  Onlri  con  oa  aat  fv  oocai, 

(J  P0»'  Sl^nj  i00"'f  ylAO  Irto  BOurnJOr'ai  of  •ocix 

0  OouM  c»flj-iofTy  vcjdias  onfy  Tc  >orh  Zona- 

(59  QouIiJo  ocv^ty  Thiat  oa  [»a1ao  ot  Conatructlo^  Zona  &o^«-K]ary, 

®  ■orh  2ofw  ctFvvit  aacaafl  octtiff octlvit/  irta  mora  tr^m  500  *t- 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  618 


DWG.  NO. 
618-36 


SHORT-TERM 
STATIONARY 
CREW  SIGNING 


EFFECTIVE:  AUGUST  1999 


\U0N1ANA  DEP»flJi£NJ^ 
'Of  IHANSPORTATIOH 


uomtana 

X  CAOO 


RURAL® 


EDGE 

OF 
PA  VI. 


REGULATORY 

ft!  ■  I   /  R  I  -2 


^ 


{,'  MINIMUM 


(12'  IF  NO 
SHOULDER  1 


EDGE 

OF 
PAVT. 


REGULATORY 
EXCEPT  Ri- I  /  Ri -2 


1 


(,'  MINIPAJM 


10'  STANDAfiC 
112     IF  NO 
SHQULOER 1 


NOT  LESS 
THAN  4' 
15'  FOR 
INTERSTATE  ) 


EDGE 

OF 
PAVT. 


WARNING 


E'  MINIMUM 


10  STANDARD 

112'  IF  NO 
SHOULDER) 


NOT  LESS 
THAN  A' 

15  roR 
INTERSTATE) 


EDGE 

Of 
PAVT. 


ROUTE  MARKERS 


1 


&  MINIMUM 


10'  STANDARD 
112'    IF  NO 
SHOULDER) 


EDGE  OF 
SIGN  PANEL 


5' 

16'  FOR 
INTERSTATE  ) 


EDGE  OF 
SIGN  PANEL 


NOT  LESS 
Than  5' 
(6  FOR 
INTERSTATE! 


EDGE  OF 
SIGN  PANEL 


NOT  LESS 
THAN  5' 
(6'  FOR 
INTERSTATE) 


EDGE  OF 
Sign  panel 


n 


5' 

16'  FOR 
INTERSTATE  I 


RURAL   WITH  GUARORA IL  Cf) 


2'  MIMMUM 


2'  MINIMUM 


FACE 

OF 
RAIL 


2'  MINIMUM 


FACe 

OF 
RAIL 


EDGE  OF 
SIGN  PANEL 


5' 

(6'  FOR 
INTERSTATE  1 


EOCE  OF 
S'CN  PANEL 


NOT  LESS 
THAN  5' 
(6  FOR 
INTERSTATE  ! 


NOT  LESS 

THAN  A' 

15'  FOR 

INTERSTATE ) 

NOT  LESS 
THAN  5' 
16'  FOR 
INTERSTATE ) 


5' 

(6'  FOR 
NTERSTATE I 


URBAN® 


I'  MINIMUM 

2"  PREFERRED 


FACE 

OF 
CURB 


2. 


EDGE  OF 
SIGN  PANEL 


Q 


r  MINIMUM 

2'  PREFERRED 


FACE 

OF 
CURB 


NOT 
LESS 
THAN 

6' 


NOT 
LESS 
THAN 
T 


r  MINIMUM 
2'  PREFERRED 


FACE 

OF 
CURB 


GUIDE  SIGNS 


2'  MINIMUM 

5'  STANDARD  IW-BEAM  GUARDRAIL  1 
10'    STANDARD  (CABLE  GUARDRAIL) 


FACE 
OF 
RAIL 


10'  MINIMUM 


NOTE: 

ADJUST  SIGN  LOCATION 
OR  CLEARANCE  SLIGHTLY  TO 
AVOlO  PLACING  POSTS  IN 
DITCH  BOTTOMS.    SEE  NOTE 

AC  etLOw. 


NOTE  Si 

1.  PLACE  ALL  SIGNS  AT    THE  CLEARANCE  AND  MOUNTING  HEIGHTS  SHOWN. 

2.  FOR  REGULATORY.    WARNING  AND  ROUTE  MARKER  SIGNS.    AND  THEIR 
ASSEMBLIES.    On  highways  OTHER  THAN  INTERSTATE: 

Al  USE  DIAGRAMS  LOCATED   IN  COLUMN  ©WHEN  PLACING  THESE  SIGNS 
IN  STANDARD  RURAL  CONDITIONS.      USE  COLUI*J@WH£N  PLACING  THESE 
SIGNS  BEHIND  GUARDRAIL    IN  RURAL  CONDITIONS.      USE  COL  UI*J  (t)  WHEN 
PLACING  THESE   SIGNS  IN  URBAN  CONDITIONS  WHERE   THERE  tS  ADEQUATE 
CLEARANCE  AND  SID£WAL*t  WIOTM. 

B)  WHERE  SIDEWALK  WIDTH  IS  LIMITED  IN  URBAN  CONDITIONS,  SEE  OTL, 
DWG.   NO,   619-18  FOR  PLACEMENT  DETAILS. 

3.  FOR  REGULATORY    (ALL  OTHER  I.    WARNING  ANO  ROUTE  MARKER  SIGNS. 
AND  THEIR  ASSEMBLIES.    ON  INTERSTATE  HIGHWAYS: 

THE  CLEARANCE   IS  20'    FROM  THE  EDGE  OF  PAVEMENT  IN  COLUMN© 
FOR  STANDARD  RURAL  CONDITIONS.      THE  CLEARANCES  LISTED  IN 
COLUMNS  ©  AND  @  REMAIN  AS  SHOWN. 

A.      FOR  GUIDE  SIGNS  AND  THEIR  ASSEI«LIES' 

Al  USE  THE  OlACRAPifS  LOCATED  aSOvE  WHEN  PLACING  THESE  SIGNS  IN 
THE  GIVEN  RURAL  CONDITIONS- 


Bl  FOR  PLACEMENT  OF   THESE  SIGNS  IN  URBAN  CONDITIONS.    SEE   THE  SIGN 
LOCATION  AND  SPECIFICATION  SHEETS  IN  THE  SIGNING  PLANS  FOR  EACH 
INDIVIDUAL  SIGN. 

CI  THE  MAXIMUM  CLEARANCE  OF  THESE  SIGNS  IS  50'    IN  ANT  COND'TiON. 
01  SEE  OTL.    DWG.    NO.    619-08  FOR  MOUNTING  HEIGHTS. 

5.  WITHIN  THE  CITY  LIMITS  OR  IN  A  SiDEWAlK  AND  CURB  AREA.    MOUNT  SIGNS 
TO  HAVE  THE  PROPER  CLEARANCES.    BUT  AVOID  ANY  CONFLICT  BETWEEN 
THE  POST  AND  THE  MAIN  WALKING  AREA  OF   THE  SlOEWALK.    Oft  WITH 
DOORWAYS  OR  WINDOWS  OF  ADJACENT  BUILDINGS.    THE  EXACT  LOCATION  OF 
THESE  SIGN  INSTALLATIONS  WILL  BE  DETERMINED  BY  THE  ENGINEER.  SEE 
OTL.    DWG.    NO.    619- le  FOR  VARIOUS  CANTILEVER  TYPE  MOUNTINGS. 

6.  EVALUATE  SIGNS  WITHIN  CLEAR  ZONES  (TABLES  8EL0WI  FOR  SUPPORT 
BREAKAWAY  REQUIREMENTS   (CONTACT  MOT  TRAFFIC  SECTION  FOR  CRITERIA). 


CLEAR   ZONE  DISTANCES 
(IN  FEET  FROM  EDGE  OF  DRIVING  LANEI 


DESIGN 
SPEED 

DESIGN 
ADT 

FILL  SLOPES 

CUT  SLOPES 

6:  1  OR 
FLATTER 

5:  1  TO 
4:  1 

3:  1 

3:  1 

4:  1  TO 

5:  1 

6:  1  OR 
FLATTER 

«0  MPH 

OR  LESS 

UNDER  T50 

7-  10 

7-10 

M) 

7-  10 

7-TO 

7-10 

T50- 1499 

10-  12 

12-11 

(Ml 

10-  1  2 

10-12 

10-12 

1500-6000 

12-  !1 

14-  16 

■■> 

12-14 

12-14 

12-11 

OVER  GOOD 

11-16 

16-18 

«» 

11-16 

14-16 

11-16 

fl5-50 
»PH 

UNDER  750 

10-12 

12-11 

M> 

8- 10 

8-10 

10-12 

750-  i-jgg 

12-  M 

16-20 

Ml 

10-12 

12-11 

14-16 

1500-6000 

16-18 

20-26 

«• 

12-11 

1  4-  1  S 

16-18 

OVER  6000 

18-20 

24-28 

»» 

1 1- 16 

18-20 

20-22 

55 
MPH 

UNDER  T50 

12-11 

14-18 

«» 

8-  10 

10- 12 

10-12 

750-1199 

16-16 

20-21 

•* 

10-12 

14-16 

16-18 

1500-6000 

20-22 

24-30 

14-16 

16-18 

20-22 

OVER  6000 

22-21 

26-32  • 

•» 

16-18 

20-22 

22  21 

60 

MPH 

UNDER  750 

16-  18 

20-21 

** 

10-12 

12-14 

11-16 

750-  1199 

20-24 

26-32  • 

«« 

12-14 

16-18 

20-22 

1500-60D0 

26-30 

32-40  « 

14-18 

18-22 

2<-26 

OVER  6000 

30-32  • 

36-41  * 

■HII 

20-22 

21-26 

26-28 

6S-T0 

MPH 

UNDER  750 

18-20 

20-26 

10-12 

M-  16 

14-16 

750- 1199 

24-26 

28-36  « 

«■ 

12-16 

18-20 

20-22 

1600-6000 

28-32  • 

31-12  • 

** 

16-20 

22-24 

26-28 

OVER  6000 

30-31  * 

38-16  • 

•» 

22-24 

26-30 

28-30 

HORIZONTAL  CURVE  ADJUSTMENTS 
(applicalble  on  Outside  of  curve  only) 


DEGREE 

OF 
CURVE 

DESIGN  SPEED 

(l*>H  1 

40 

45 

50 

55 

60 

65 

TO 

2.0 

1.  08 

1.  10 

1.  12 

1.  15 

1.  19 

1.22 

1.27 

2.  5 

I.  10 

!.  12 

1.15 

1.  !9 

1.  23 

!.  26 

1-  33 

3.  0 

1.1! 

1.  !5 

1.  IB 

1.  23 

1.  28 

1.  33 

1.  40 

3.  5 

1.  13 

1.  17 

1.  22 

1.  26 

1.  32 

t.  39 

1.  46 

1.  0 

1.  15 

t.  19 

t.  25 

1.  30 

1.  37 

t.  41 

1.  5 

I.  17 

1.  22 

1.  26 

1.  34 

1.41 

1.  49 

5.  0 

f.  19 

1.  24 

1.31 

I.  37 

1.  46 

6.  0 

1.  23 

1.  29 

1.  36 

1  .  15 

1,  54 

7.  0 

1.  26 

1.  31 

1,  42 

1  .  52 

8.  0 

1.  30 

1.  38 

1.  46 

9.  0 

1.  31 

I.  43 

t.  53 

10.  0 

1.  37 

1,47 

15.  0 

1.  51 

TO  AVOID  CLARE. 
SIGN  AWAY  FROM 
ANGLE  SIGNS  GREATER 
THAN  30     FROM  SHOULDER 
TOWARDS  ROADWAY. 


:.  TURN 
4  ROADWAY. 
iEATER  I 


90 


'/}'  FOR  EVERY 

I"  -0"  OF  SIGN  WIDTH 


«  WHEN  AN  INVESTIGATION  OR  ACCIDENT  HISTORY  INDICATES 
A  HIGH  PROBABILITY  OF  ACCIDENTS.   CLEAR  ZONE  DISTANCES 
GREATER  THAN  30'    MAY  BE  PROVIDED  AS  INDICATED.  CLEAR 
ZONES  MAY  ALSO  BE  LIMITED  TO  30'    TO  PROVIDE  A 
CONSISTENT  ROADWAY  TEMPLATE  WHEN  EXPERIENCE  WITH 
PREVIOUS  SIMILAR  PROJECTS  INDICATES  SATISFACTORY 
PERFORMANCE. 


M  FIXED  OBJECTS.    INCLUDING  SIGN  POSTS,    SHOULD  NOT  BE 
ALLOWED  IN  THE  VICINITY  OF   THE  TOE  OF   THESE  SLOPES. 
SEE  AASHTO  ROADSIDE  DESIGN  GUiOE  FOR  ADDITIONAL 
CONSIDERATIONS  IN  LOCATING  SIGNS. 


SKEW  DIAGRAM 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  619 


owe.  NO. 
6t9-00 


SIGN  CLEARANCES  AND 
MOUNTING  HEIGHTS 


EFFECTIVE:  AUGUST  1999 


JUOHfAM  DefAPTI£NT\IK}HTAHA 
lOf  mAMSPOfilAtOH      \  CAOO 


This  Frame  left  blank 


Rl-l 
30*  X  30" 


ROUTE  MARKEHiS 1 
(IF  USED)  1 


■6"  MIN.  FROM  SHOULDER,  OR  IF  NO  SHOULDER. 
I?     MIN.    FROM  EOGE   OF    TRAFFIC  LANE 


■DESIGN  -0' 
DELINEATOR    (TYP.  1 
ISEE  OTL.  D*C. 
NO.  619-3^1 


25'    TO  200' 


NOTES; 

»  6'    MINIMUM;    50'  MAXIMUM. 

PLACE  R1-!  SIGN  AT  THE  BeCINNINC  OF 
CURB  SADIUS  OR  SHOULOEH  RADIUS,  OR 
A  FEET  MIN.    IN  ADVANCE  OF   THE  MARKED 
OR  UNMARKED  CROSSWALK. 

SEE  PLANS  FOR  FINAL  SIGNING  AND 
PAVEhCNT  MARKING  LOCATIONS. 


RURAL 


Rl-  I 
SO"   K  30"  MIN. 


CONFIRMATION 
ROUTE  MARKER  IS > 
(IF  USED) 


Rr- 1 
30*  K  30°  MIN. 

URBAN 


DETAILED  DRAWING 
REFERENCE  DWG.  NO. 

STANDARD  SPEC.  c  I  q  n5 

SECTION    619  b^-i  iJt: 

TYPICAL 
RURAL  AND  URBAN 
 APPROACHES  

EFFECTIVE:  AUGUST  1999 


^^JM^^  Of  IfANSPOR'ATION      \  CAOD 


r— "T'-SECTION  WIND  BEAM 
BACKB«*CINC 


SHEET 
ALUMINUM 
PANEL  — ' 


V 


STEEL 
POST 


BACKBRACE  DETAIL 


ALUMINUM  POST  CLIP 
lEACH  SIDE  OF  POST  ) 


3*  MIN. 
ITTP.  1 


BACKBRACE 
SPACING  * 


6"  MAX. 
(TYP.  1  - 


18'  -0"  MAX,    SIGN  WIDTH  fOFI  ?  POSTS 


1'  -0"  NOMINAL 

A-  -  0■^  NOMINAL 

NOT  LESS 

5'  -0"  MAX. 

5'  -0"  MAX. 

THAN  1-6' 

1 

1 

 VERTICAL 

JOINTS  ^ 

 POSTS — 

1 

1 

B  -  SIGN  WIDTH 

'•T- -SECTION 
WIND  BEAM 
SACKBflACINC 


RIVET  SPACING  DETAIl 

LOCATE  RIVETS  AT  6"  ALTERNATE  CENTERS  ON 
HOniZONIAL  EXTRUDED  'T"-SECTIQN. 

OOUBL£  RIVETS  HOP  anO  BOTTOM  OH  LEFT  AND 
ftiCHT  Of  EXTRUDED  -T'-sECTIOnj  AT  HORIZONTAL 
ANO  VERTICAL  JOINTS  IN  SHEET  ALUMINUM  FACE 
ANO  AT  ENDS  OF  EXTRUOED  "T" -SECTION 


EXTRUDED  "T"-SECTlON  BACKBRACE 


COLOR  RIVET  HEADS  TO  WATCH  ADJACENT  SHEETING, 


6ACK6RACINC  TABLE     -     ALUMINUM  SIGNS 

MAXIMUM 
BACKBRACE 
SPACING  'A- 

MAXIMJM  WIDTH  'a* 

2  POST 

3  POST 

I'  -8' 

18'  -0" 

2T-  -O" 

r  - 10" 

IT'  -0- 

25- -B' 

2'  -0* 

16'  -6' 

ZA- -8" 

2-  -6- 

\4'  -9' 

22-  -O  ' 

3"  -0' 

13'  -G- 

20"  -0" 

3'  -6* 

12'  -6' 

18" 

FOR  ALUMINUM  Plate  thickness  information  see 
SECTIOH  704.  01    OF   THE  STANDARD  SPECIFICATIONS. 


NOTES: 

CONFORM  ALL  ALUMINUM  SIGNS  TO  SECTIONS  613,  704,01.1 
ANO  704.01.?  OF  THE  STANOARO  SPECIFICATIONS. 

FOR  SIGNS  4'-0"  HIGH  Br  6' -0"  LONG  OR  LESS  USE  A  SINGLE 
SHEET  OF  ALUMINUM. 

00  NOT  USE  HORIZONTAL  JOINTS  ON  SIGNS  6" -0"    IN  HEIGHT 
ANO  SMALLER.     THE  MINIMJM  SHEET  WIDTH  IS  r-6". 

SIGNS  OVER  6'  -0"   HIGH  MAY  HAVE  HORIZONTAL  AND  VERTICAL 
JOINTS.     THE  MINIMUM  SHEET  SIZE  IS  r-6"  WiOE  9r  1-6' 
HIGH. 

CLEAN  ANO  DRY  POST  CLIP  NUTS.    THEN  TORQUE  TO  225  INCH 
POUNDS. 

LOCATE  ALL  HORIZONTAL  JOINTS  AT  A  -T'-SECTrON. 

NO  SPLICES  ARE  ALLOWED  IN  EXTfiUOEO  "  T" -SECTIONS. 

USE  SCREWS.    BOLTS  AND  LOCKWASHERS  THAT  ARE  ALUMINUM 
ALLOT  fcCETINC  ASIM  8  211   FOR  ALLOT  2024- T4.  STAINLESS 
STEEL.  OR  CADMIUM  PLATED  STEEL  lAETiNG  ASTM  8  766. 

use  ONLY  ALUMINUM  RIVETS. 

THE  MAXIMUM  GAP  BETWEEN  INDIVIDUAL  SiGN  PANELS  AT  JOINTS 
IS  'Ai'   AT  ANY  POINT. 

THE  ENGINEER  MAY  APPROVE  ADDITIONAL  METHOOS  TO  PREVENT 
LIGHT  LEAKAGE  THROUGH  SIGN  PANEL  SEAMS, 


DETAILED  DRAWING 


REFERENCE  DWG.  NO. 

STANDARD  SPEC.  c  ,  Q  na 

SECTION  619.  704  °  '  ^  ^ 


ALUMINUM  SHEET 
INCREMENT  SIGN 
CONSTRUCTION  DETAILS 


EFFECTIVE^AUGUST  1999 


'Of  fRMSPORIAIOH      \  CADO 


E'  MIN. 

iTyp.  )■ 


BACKBRACE 
SPACrNC 


I*  -0'  MAX. 
(TTP.  I  


!8   -0'    MAX,    SIGN  WIDTH  FOf  £  POSTS 


A-  -0- 


27' -0"   MAX.    SIC^  WIDTH  FOR  3  POSTS 
I-  -0"  4  -0" 


B'  -O" 


W.1  ALSO  USE  «'  -0"   «   12'  -0'  PANELS- 
B  :  SIGN  WIDTH 


■SEE  DETAIL  B 


A  -  -0- 


DETAIL  A 
VERTICAL  JOINT 


DETAIL  B 


HORIZONTAL  JOINT 


ALUMINUM  CLIP  PLACEMENT 


BACKBRACING  TABLE     -     PLYWOOD  SIGNS 

MAXIIAJM  BACKBRACE 
SPACING  "A" 

UAXIMUM  WIDTH  'B* 

2  POST 

3  POST 

1  -8" 

16'  -0' 

27'  -0- 

1    -  1  0" 

IT  -0- 

25  -8" 

2  -O' 

16  -$' 

2A  -8' 

2'  -S' 

\4- -S' 

22' -0" 

3'  -O" 

13' 

20'  -0" 

3  -6' 

12  -6" 

18' -6" 

BUTT  JOINT 


NOTES! 

CONFORM  ALL  PLTWOOO  SIGNS  TO  SECTIONS  613.  701.  01-3  AND 
704.02.2  OF  THE  STANDARD  SPECIFICATIONS. 

ON  SIGNS  4' -0*  HIGH  ANO  GREATCR,  00  NOT  USE  ANT  PANELS 
LESS  THAN  A' -0'    IN  HEIGHT. 

DO  NOT  USE  HORIZONTAL  JOINTS  ON  SIGNS  LESS  THAN  4'  -O'  IN 
HE  IGHT. 

FOR  SIGNS  WITH  WIDTHS  THAT  ARE  NOT  «N  WJLTIPLES  OF  I'-O". 
PLACE  THE  ODD  LENGTH  PANEL  ON  THE  INSIDE  EDGE. 

FOR  SIGNS  OVER   10' -0"    JN  HEIGHT.    THE  FULL  HEIGHT  MAY  BE 
OBTAINED  WITH  PANELS  HAVING  A  FACTORY  SCARFED  JOINT  IN 
LIEU  OF  USING  STANDARD  LENGTH  PanEL  AS  SHOWN. 

THE  MINIWJM  SIZE  PANEL  IS  T -6'  WtOE  8Y  4' -0*  HIGH. 

CONSTRUCT  PLYWOOD  SIGNS  OF  ONE  PiECE  OF  PLYWOOD  UNLESS 
THE  PLANS  SPECIFY  OTHERWISE  FOR  SPECIAL  DESIGN  SIGNS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  619.  704 


DWG.  NO. 
619-06 


PLYWOOD  SHEET  INCREMENT 
GUIDE  SIGN 
CONSTRUCTION  DETAILS 


EFFECTiVEiAUCUST  1999 


'Of  IRtNSPORIAJKm      \  CADO 


POST  SPACING 


MOUNTING  DETAILS 


pltwooo  on 

SHEET  ALUMINUU 
SIGN  FACE 


LENGTH  OF 
TREATED  POLE 
Oft  TiKeeft  POST 


POST  SPACING  WIDTH! 

=  0. 60  M  e  FOR  2  POSTS 
^  0. 3S  X  B  FOR  3  POSTS 

WHERE  3  POSTS  ARE  flEOLJiREO. 
THE  CENTER  POST  IS  OESiCNaTEO 
Z  POST 


NOTES: 

MOUNTING  SYSTEMS  SHOWN  ARE  TYPICAL.      OTHER  StSTEPfi  MAY  BE  APPROVED 
Br  THE  ENCINEER, 

ALL  STEEL  HARDWARE  MUST  BE  CALVANIZEO.    STAINLESS.    OR  CADMIUM  PLATED. 

CAIN  THE  TOP  HALF  OF  WOOD  POLES  ACCORDING  TO  THE  TABLE  DN  DTL,  DWC 
NO.  619-eO. 

SEE  THE  S'CNING  QUANTITIES  FOR  THE  TYPES  OF  POSTS  AND  FOUNDATIONS. 

MOUNT  ONE-PANEL  PLTWODD  SIGNS  DIRECTLY  TO  WOOD  POLES  OR  POSTS.  WHEN 
SPECIFIED  IN  THE  PLANS.    BY  BOLTING  THROUGH  THE  SIGN  PLATE  AND  THE 
POLE  WITH  CADMIUM  PLATED  BOLTS  AS  REOUIHED  BY   IHE  DETAILED  DRAWINGS. 
SPECIFICATIONS  AND  DESIGN.     USE  •T"-SECriON  WIND  BEAMS  WHEN  REOUIRED 
BY  DTL.  owe.  NO.  619-06. 

©SUSPEND  LARGE  SUPPLEMENTAL  SIGNS.    ADDED  AFTER  INITIAL  SIGN  INSTALLATION. 
FROM  MAJOR  SIGN  PANEL  OB  eACKBRAClNG.      ATTACHMENT   TO  IAJLTiPLE 
POSTS/POLES  IS  NOT  ALLOWED. 

USE  POST  SPACWC,    POST  SIZE  AND  BREAKAWAY  DEVICES- SPECIFIED  IN  THE 
PLANS  AND  IN  THE  SPECIFICATIONS.      FOR  INFORMATION  REGARDING  APPROPRIATE 
BREAKAWAY  DEVICES  FOR  NEW  INSTALLATIONS  NOT  SUPPORTED  BY  IHE  PLANS 
CONTACT   THE  TRAFFIC  UNIT. 

l^lorSr*nL^L!l.';'^^-  •'I-ACING  POSTS  tN  OITCH  BOTTOMS  WHERE  THEY  WOULD 

©DIMENSIONS  ARE  SPECIFIED  IN  THE  SIGNING  PLANS. 


DIA.    K  ?■    ALUMINUM  POST  CLIP 
BOLT.  FLAT  WASHER  AND  LOCKNUI  TO 
MAINTAIN  LATERAL  ALIGNMENT    ( TYP.  l 


CAIN  POST 


OIA.  HEX  BOLT.  WASHER. 
LOCKWASHER  AND  NUT  


"T"-SECTION 
BACKBHACE 


■SIGN  FACE- 


USE  2  BOLTS  PER  SIGN  ON 
SINGLE  POST  MOUNTINGS  — 


USE  A  BOLTS  PER  SIGN  ON 
DOUBLE  POST  MOUNTINGS 
I?  PER  POST)  


CAIN  POST 


%     DiA.    ALUMINUM  POST 
CLIP  BOLT,    FLAT  WASHER 
AND  LOCKNUT 


■T--SECTION 
WIND  BEAM 
BACK BRACE 


ALUMINUM  POST  CLIP 
ANO  T-BOn  EACH 
SIDE  OF  POST 


STEEL  POST 


2'   X  Yt  STRAP 


TREATEO  POLE 


SHEET  ALUMINUM 
OR  PLYWOOD 


■T--SeCTION 
WIND  SEAM 
6ACHBRACE 


ALUMINUM  POST  Clip 

ANO  T-BOLT  EACH 
SIDE  OF  POST 


2'/?'  X  y/i-  ' 
EACH  SIDE  OF 


POST 


X  6'  L 


TREATEO  TIMBER  POST 


GAIN  POST 

^6-  QIA.  HEX  eOLT.  WASHERS. 
LOCKWASHER  AND  NUT 


TREATED  POLE 


HIGH  DENSITY  PLYWOOD  SIGN 


DOUBLE   POLE  MOUNT 


TREATED  POLE 
SINGLE   OR  DOUBLE 
(USED  WHEN  'I'-BAR  WIND 
BEAMS  NOT  REQUIRED  1 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  619.  70A 


owe.  NO. 
619-08 


GUIDE  SIGN  CLEARANCE 
AND  MOUNTING  DETAILS 


EFFECTIVE; AUGUST  1999 


'Of  IRANSfORjAllON 


IdQHTAMA 

X  CADD 


This  Frame  left  blank 


'T--SECT10N 
WIND  BEAU 
BACKSRACINC 


iit"  DIA.   BOLT  OR  RIVET  Me"  DIA.  RIVET 


EXISTING  SIGN  FACE 


SHEET  ALUMINUM  OVERLAY 


EXISTING 
PLTWDOO 


5fs"  OIA.  RIVET 


EXISTING  SIGN  FACE 


Kg-  DiA.  RIVET 


SHEET  ALUMINUM  OVERLAt 


0.  O'flO"    (FOR  ALTERNATE  SEE  NOTE®) 


rZTl   "T* -SECT  ION 

Mlr''"^         WIND  BEAU 
^=iJ  «  BACKBflACINC 


EXISTtNG 

Plvwooo 


0.  125"  MAX. 


EXISTING  PLYWOOD  SIGNS 


EXISTING  ALUMINUM  SIGNS 


!■  -0"  TO  1"  -6" 


Mi'  DIA. 
BOLTS  OH 
RIVETS  


-1 


r -0"  TO  I'  -6' 
^3- 


FASTENER  PATTERN 


NOTES! 

REMOVE  ALL  RAISED  LETTERS.  NUMERALS.  STUfiOLS.  BORDERS  AND 
PREVIOUS  SIGN  OVERLAYS  TO  BE  REPLACED,  anO  CLEAN  SIGN  FACE 
TO  A  SMOOTH  SURFACE  BEFORE  OVERLAYtNC. 

ALL  LETTERS.   NUMERALS.    ST^BOLS  ANO  BORDERS  ARE  TYPE  ''C" 
CUTOUT  UNLESS  OTHERWISE  SPECIFIED.   ANO  APPLIED  TO  THE  BACK- 
GROUND SHEETING  PRIOR  TO  FIELD  APPLICATION  OF  THE  SIGN. 

THE  SIZE  OF  ALL  GUIDE  SIGN  OVERLAYS  AND  LEGENDS  MUST  BE 
VERIFIED  BY  THE  ENGINEER  PRIOR  TO  FABRICATION. 

■AN  AOHESIVE-BACKED  SHEETING  MAY  BE  USED  AS  AN  ALTERNATIVE 
ON  SIGN  WIDTHS  OF  6"  -0*  OR  LESS  IF  IT  IS  PREFABRICATED  TO 
A  MINIMUM  THICKNESS  OF  0.005  INCHES  AND  CONSTRUCTED  OF 
PREaPPLIEO  REFLECTIVE  SHEETING  ON  ADHESIVE-BACKED  ALUMINUM. 
APPLY  ADHESIVE-BACKED  OVERLAY  SHEETING  WHEN  AIR  AND  SURFACE 
TEMPERATURES  ARE  ABOVE  50' F    1I0"C(.      DO  NOT  USE  THIS  TYPE 
OF  OVERLAY  MATERIAL   ON  OVERHEAD  SIGNS, 

PROVIDE    A  MINIMUM  REFLECTIVE   SHEETING   INTENSITY  OF  ENGINEERING 
GRADE,    MEETING  THE  R£OUIREI*NTS  OF  THE  STANDARD  SPECtF ICATIONS, 
UNLESS  SPECIFIED  OTHERWISE. 

APPLY  ALL  MATERIALS  tN  ACCORDANCE  WITH  THE  MANUFACTURER' S 
SPECIFICATIONS  ANO  RECOMMENDATIONS. 

SEE  THE  STANDARD  SPECIFICATIONS  FOR  ADDITIONAL  REQUIREItfNTS. 


USE  ALUMINUM  ALLOY  TYPE  6061-T6  OR  AA50S2-H3e.  CONVERSION 
COAT  ALL  ALUMINUM  WITH  A  PROCESS  SUCH  AS  ALOOlNE   1200  lOH 
EQUAL  J.    AND  RINSE  AND  DRY  THOROUGHLY.      PROTECT  IT  FROM  SOIL 
BY  ACCEPTABLE  METHODS. 

SIGN  OVERLAYS  MAY  REQUIRE  REMOVAL  OF  THE  SIGN  FROM  THE  POSTS 
TO  AVOID  PROJECTING  BOLT  HEADS.     DO  NOT  LEAVE  WARNING  AND 
REGULATORY  SIGNS  TO  BE  OVERLAYED  UNOISPLAYED  FOR  MORE  THAN 
ONE  (1)  HOUR  DURING  DAYLIGHT.     DO  NOT  LEAVE  GUIDE  SIGNS 
UNDISPLAYEO  FOR  MORE  THAN  TEN   110J  HOURS  DURING  DAYLIGHT, 
INSURE  SIGNS  TO  BE  OVERLAYEO  ARE  OPERATIONAL  PRIOR  TO 
DARKNESS. 

OVERLAY  SIGNS  SMALLER  THAN  4" -0"  K  6  -0"   WITH  ONE  PANEL 
OF  MATERIAL.     FOR  SEAMS  IN  LARGE  OVERLAYS.   USE  RivETS  OR 
BOLTS  SPACED  AS  SHOWN  ON  THIS  DRAWING  ANO  PLACE  PARALLEL 
TO  ANO  NO  MORE  THAN  3'   LATERALLY  FROM  THE  SEAM. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  619 


DWG. 

619- 


NO. 

0 


SHEET  ALUMINUM  OVERLAY 


EFFECTIVE:  AUGUST  1999 


'Of  IftANSPOfrAIKJN 


UOHTANA 
X  CADD 


NOTES' 

USE  TUBULAR  POSTS  FDR  SINGLE 
POST  UOUNTED  SIGNS  ONLY. 

BOLT  WITH  HEX  HEAD.    HEX  NUT 
AND  3  WASHERS  EACH  LOCATION. 
SEE  TABLE  FOR  BOLT  DIAMT£R 
AND  TOROUE.     SEE  PROCEDURE 
FOR  BASE  CONNECTION  ASSEMBLE. 

ALL  BOLTS  ARE  ASTM  A  12S. 


A'  STUB 
PROJECTION 


NO  PAINT 


DIRECTION  OF  TRAFFIC 


■SIGN  POST 


<t  PIPE 


SECTIONS  SHOWN  ARE  FOR 
INSTALLATION  ON  RIGHT 
SHOULDER  AND  in  CORE. 
PLATE  SLOT  BEVELS  ARE 
OPPOSITE    HAND  FROM  THAT 
SHOWN  FOR  INSTALLATIONS 
ON  LEFT  SHOULDER. 


DIRECTION  OF  TRAFFIC 


PROVIDE  OlA.  HOLE 
IN  STUB  POST  PLATE 

H  =  0,  5  BOLT  OlA.  t 


POST  CLIP- 


2"  X  2"  *  %■ 
MOUNTING  ANCLE 


GROUND  LINE 


PLATE  THICKNESS  =  T 


f 


/-ai 


■BREAKAWAr 
OEviCe 


LENGTH  OF  POSTS 
SHOWN  IN  Sign 
LOCATION  ANO 
SPECIFICATIONS 


SECTION  A-A 
BASE  PLATE  DETAIL 


TYPICAL   SIGN  ELEVATION 

FOR  DETAILS  OF  MOUNTING 
ANCLES  SEE  DETAILED  DRAWING 
NUMBER  619-16  AND  BELOW. 


SIGN  POST  AND  STUB  POST  DETAILS 


1-  STUB 
PROJECTION 


PROCEDURE  FOR  BASE 
CONNECTION  ASSEMBLY 

1.  ASSEMBLE  POST  TO  STUB  WiTh  BOlTS  AND 
ONE  Flat  washer  between  plates. 

2.  shim  as  REQUIRED  TO  PlUMB  POST. 

3.  TIGHTEN  BOLTS  IN  A  SYSTEMATIC  ORDER  TO 
THE  PRESCRIBED  TOROUE    ISEE  TABLE  BELOW). 

A.  LOOSEN  EACH  eOLT  AND  RETiChTEn  TO 

PRESCRIBED  TOROUE  IN  THE  Same  OROER  AS 
ORIGINAL   TIGHTENING.      00  NOT  OVERTIGHTEN. 

5.    BURR  THREADS  AT  JUNCUON  WITH  NLJT  uSlNG 
A  CENTER  PUNCH  TO  PREVENT  NUT  LOOSENING. 


GROUND  LINE 

OfiM  TOP  12'  OF 
OUNDATION  SHAFT 

y  CL. 

WELD  B"    OF  W  BAR  TO 
BOTTOM  OF  POST 

6  -  m  OARS 

4Q  HOOPS  AT  I'  -0"  MIN.  CTRS. 
10'  LAP 


THREADED  OR  WELDED 
WATER  TiChT  CAP 


HORIZONTAL  SLOT  10 

ALLOW  aojustu:ni 


2'    n  2'    K  V,-    MOUNTING  ANCLE 

T  SIGN  FACE 


'A'  POST  CLIP  PL. 
SIGN  POST 


r  i      t    €      K    V,  MUUNMN 

^    WITH    1'    DIA.    WASHER  A 

t^^s"    Ol*.    BOLTS   AND  LI 
SIGN 


OCK WASHER 


t— SIGN 
BACKING  STRIP 


SIGN  FACE 


SEE  ELEVATIONS  FOR  LENGTH 
OF  MDUNTINC  ANCLES 


OlA.   MOLES  IN  POST  CLIP 


0.  5  0.  0.  POST 


3"    *  0.5  0.0.  • 


J 


FOUNDATION  SHAFT  DETAIL 


*  3-  *  O.S  Q.O.  FOR; 

2'/r  OlA.  PIPE  ^  fliis' 

y  OlA.  PIPE  -  a// 

y/j-  O'A.  PIPE  =  5- 

4*  DIA.  PIPE  :  5'/," 


TYPICAL  SPLICE 

BACKING  STRIP  THICKNESS  --  I  OR 
Ms*  MAX.  LOCATE  SPLICE  IN  TOP 
ONE-HALF  OF  POST. 


POST  CLIP  DETAILS 


-  -0- 


R  -■  0.5  BOLT 
OlA.  ♦  -/ij-  — — 1— 


o- 


t 


26  CAGE  Galvanized  STEEL—' 
KEEPER  PL  ATF  DFTAII 


r 

f~  OlA 

o.s  eoLT 
'  'At" 

FURNISH  TWO  0,012"   1  THICK  ANO  TWO 
0.032"  1  THICK  Shims  PER  POST.  USE 
SHIMS  FABRICATED  FROM  BRASS  SHIM  STOCK 
OR  STRIP  CONFORMING  TO  ASTM  B  36. 


SHIM  DETAIL 


BASE  CONNECTION 

DATA 

roUNOATION 

NOMINAL 
PIPE  OlA. 

BOLT 
SfZE 

aOLT 
TOROUE 

A 

B 

c 

D 

£ 

F 

T 

I 

FOOT  INC 
DIAMETER 

FOOTING 
DEPTH 

3" 

OlA. 
-  3/!- 

240  IN.  LB. 

V/i' 

(" 

6' 

)■  -6' 

3'  -0' 

3'/r  & 

■A"  OlA. 
-  2'/!" 

210  IN.  LB. 

BV," 

t' 

y.- 

7" 

I'  -S" 

3'  -0* 

%■  OlA. 
-  3'// 

«eO  IN.  LB. 

■  y." 

4" 

'/a- 

8" 

1  ■ 

r  -6" 

4*  -0" 

6" 

y*"  O'A, 

-  3/j- 

TeO  IN.  LB. 

V/i 

ll%- 

I'/i- 

5' 

1" 

9'/4- 

r 

r  -6" 

4'  -6' 

NOTES: 

USE  STEEL  PIPE  CONFORMING  TO  THE  REQUIREMENTS  OF  ASTM 
A  53.    TrPE  £  OH  S.   GRADE  8  OR  A  500.   GRADE  6. 

USE  CLASS  "A"  OR  "D'   CONCRETE  WITH  A  WOOD  FLOAT  FINISH 
ON  TOP.     FORM  TOP  TWELVE  INCHES  OF  FOUNDATION. 

SEE  THE  STANDARD  SPECIFICATIONS  FOR  REOUIREMENTS  GOVERNING 
STRUCTURAL  STEELS  AND  THEIR  FABRICATION. 

SUBMIT  SHOP  PLANS  FOR  APPROVAL  PRIOR  TO  FABRICATION. 

FOR  SIGN  PLACEI«NT  AND  DETAILS  SEE  THE  SIGNING  DETAILED 
DRAWINGS. 

GALVANIZE  PIPE  AS  PER  AAShTO  Mill. 

EXCEPT  AS  OTHERWISE  APPROVED  BY  THE  ENGINEER.  PAINT 
STRUCTURAL  STEEL  WITH  ONE  SHOP  COAT  ANO  ONE  FIELD  COAT 
OF  ZINC  Rich  BASED  PAINT  AND  ONE  FIELD  COAT  OF  ALUMINUM 
PAINT  AS  SPECIFIED  IN  THE  STANDARD  SPECIFICATIONS.    ON  ALL 
SURFACES  NOT  IN  CONTACT  WITH  THE  CONCRETE. 

FRANGIBLE  BOLT  BREAKAWAY  SYSTEMS  APPROVED  Br  Fhwa  ARE 
ALLOWED  TO  BE  USED  IN  PLACE  OF   THE  DESIGN  SHOWN  HERE  AS 
AN  EOUAL  OPTION   (PER  ENGINEER'S  APPROVAL), 


TABLE  OF  WEIGHTS 

NOMINAL 
PIPE  DiA. 

NOMINAL  WEIGHT 
(LB.  /FT.  1 
OF  PIPE 

WEIGHT  Of  EACH 
BREAKAWAY  OEVICE 
%.  STUB  POST  (LB.  ) 

y 

T.  58 

26.  03 

9.  1  1 

35.  65 

4" 

10.  79 

38.  44 

5" 

14.  62 

61.51 

6" 

18.  97 

81.  54 

DETAILED  DRAWING 

REFERENCE  DWG. 
STANDARD  SPEC.                      c  ,  q 
SECTION  556.  619.  704           °  '  ' 

NO. 
12 

TUBULAR  SIGN  POST 

DETAILS 

EFFECTiVE^ALJCUST  1999 

'Cf  rR*NSPWA!ON      \  CADO 


BASE   CONNECTION  DATA 

FUSE  PLATE  DATA 

FOUNDATION  DATA 

POST  SIZE 

BOLT 
Sr2E 

80LT 

OlhENSIONS 

SREakaway 

DEVICE 
IL6.  1 

DIMENSIONS 

BOLT 
OIA. 

FUSE 
DEVICE 
[LB.  1 

FTG. 
DEPTH 

STUB 
LENGTH 

FTC. 
OIA. 

8*«  c 
SIZE 

STUB 
POST 
CLB.  1 

A 

e 

C 

0 

E 

-t, 

* 

F 

C 

H 

J 

K 

W4  X  13 

U4  K  13 

y,-  01*. 

AO  FT. 

L6. 

5" 

1'/b- 

y^- 

2  1 .  58 

3y<- 

2" 

■  '/»■ 

A' 

2%- 

%■ 

5i  - 
71 

1  ■  60 

3'  -6' 

2-0" 

r  -6" 

B5 

25.  00 

W6  X   1 S 

y/ 

A" 

1'/.' 

y«- 

37.  00 

AYf- 

2'/r 

■ 

y* 

Vi 

7* 

3.  27 

5'  -6" 

2'  -6* 

2'  -0* 

»7 

45.  00 

WS  X  2A 

Ki"  01*. 
«  3 'A- 

65  FT. 

L8. 

13' 

5" 

1'/." 

1  ° 

60.  86 

Ay.- 

■  '/»• 

6° 

'7.- 

y»- 

V  - 

A.  66 

7'  -0' 

3'  -0* 

2'  -0" 

a9 

72.  00 

HI 2  n  30 

17" 

m 

%■ 

5" 

I'/.- 

1 " 

Mt* 

78.  5^ 

3" 

I'/r 

3'/r 

%• 

%■ 

5.42 

8*  -0' 

3*  -0- 

2"  -6* 

H9 

90.  00 

S3  ■  S.  7 

1/, "  nil 

LB. 

e" 

3 

y.- 

I'/r 

y.- 

%' 

%■ 

10.  37 

I'/i- 

I'/a- 

I'/i' 

'/.' 

7»' 

0.  64 

3"  -6" 

1"  -6" 

r  -6" 

>M 

8.  55 

SA   K  7.1 

J' 

y.- 

y.' 

'A- 

10.  AS 

3'/.' 

'A- 

7*- 

7r 

0.  64 

3'  -6" 

r  -6" 

r  -6' 

■U 

n.  55 

55  X  1 0.  0 

%■  DIA. 

40  FI, 

L8. 

2" 

1 " 

y.- 

'/.- 

19.  08 

3'/«- 

3" 

7/ 

7/' 

'/,• 

0.  66 

3"  -6" 

r  -6' 

r  -6- 

"5 

15.00 

I  I 


1  I 

TYPICAL   SIGN  ELEVATION 


PRQCEOURE  FOR  BASE  CONNECTION  *SSEiL(BLif 

1.  *ssewle  post  to  stub  with  bolts  and  one 

FLAT  mrtSHEP  BETWEEN  PLATES. 

2.  Shim  *£  reouired  to  plumb  post. 

3.  Tighten  bolts  in  *  systematic  order  to  the 
prescribed  toroue  (see  t*8l£  i. 


LOOSEN  £*ch  eoLT  *nd  retigmten  to 

PRESCRIBED  TOROUE   IN  THE  SAME  ORDER  *S 
ORIGINAL  TIGHTENING.     DO  NOT  OvERTiChTEn. 

BURR  THREADS  *T  JUNCTION  WITH  NUT  USING  A 
CENTER  PUNCH  TO  PREVENT  NUT  LOOSENING. 


NOTE: 

ALL  BOLTS  MUST  BE  *STu  A  325  AND  BE 
TIGHTENED  er  use  OF  A  DIRECT  TENSION 
INDICATING  DEVICE    (LOAD  INDICATING  WASHERt 
IN  ACCORDANCE  WITH  THE  MANUFACTURER'S 
SPECIFICATIONS. 


DIRECTION  OF  TRAFFIC 


7  BOLTS  WITH  HEK 
HE*0.    HEX  NUT  AND 
3  HARDENED  WASHERS 
ISEE  TABLE  FOR  BOLT 
□  I*.   AND  TOROUE  I 


SmiM  between 
PLATES  TO 
PLUMB  POST 


TOP  OF  FOUNDATION 

STUB  POST 


H  =  0.  5  BOLT 

Di*.  *  %r  . 


SiDN  POST 


777- 


STUB  POST 


T 


fillet 

DEPTH 
*  7l6- 
NO  CUT 


SIGN  FACE 


FRICTION  FUSE  PLATE. 
SHOP  ASSEMBLE  WITH 
SLOTS  TOWARD  BASE 

BOTTOM  OF 
SIGN  t3" 

t  SAW  CUT 
SEE  NOTE  LEFT 
FLAT  HARDENED  WASHERS 

BEVELED  WASHERS  FOR 

53  K  5.7. 

54  X  7.  7. 

55  X   10. 0  AND 
M4    ■    13  ONLY 

CUT  FLANGE  AND  WEB 


f  POST 


6 


-L. 


■PLATE 
THICKNESS  - 


0.5C 


t_POST 

'  cut' 


0.  SG 


7i- 

'^R  =  0.5 
L       DIA.  * 

17/ 


FRICTION  FUSE  PLATE  DETAIL 
DO  NOT  USE  m  SINGLE  POST  SiCNS 


HOLE  DIAMETER  =  BOLT  DiA,  + 
FRICTION  FUSE  PLATE  DETAIL 


FURNISH  TWO  0.012"   1  THICK  AND  TWO 
0.  032"    1  THICK  SHIMS  PER  POST.  USE 
SHIMS  FABRICATED  FROM  BRASS  SHIM  STOCK 
OR  STRIP  CONFORMING  to  ASTM  B  36. 

SHIM  DETAIL 


ELEVATION 


SECTION  A-A 
SIGN  POST  AND  STUB  POST  DETAII  "A" 


■Plate  thickness  -  t. 


SECTION  B-B 


■STUB  PROJECTION 


DIRECTION  Of  TRAFFIC 


2  BOLTS  WITH  HEX 
HEAD.    HEX  NUT  ANO 

3  HARDENED  WASHERS 
ISEE  TABLE  FOR  BOLT 
DIA.   AND  TORQUE) 


SHIM  BETWEEN 
PLATES  TO 
PLUMB  POST 


TOP  OF  FOUNDATION 
STUB  POST 


SIGN  POST 
Z 


STUB  POS 


NOTEj 

SECTIONS  SHOWN  ARE  FOR 
INSTALLATIONS  ON  RIGHT 
SHOULDER  AND  IN  CORE. 
PLATE  SLOT  BEVELS  ARE 
OPPOSITE  HAND  FROM  THAT 
SHOWN  FOR  INSTALLATIONS 
ON  LEFT  SHOULDER. 


ELEVATION 


SECTION  C-C 

SIGN  POST  AND  STUR  POST  DETAII  "R" 
USE  ONLY  WITH  SINGLE  POST  SIGNS 


■PLATE  THICKNESS  =  T. 


SECTION  D-0 


TOP  OF  FOUNDATION 


NOTES: 


USE  CLASS  "A- 
FINISH  ON  TOP. 


OH  "O"  CONCRETE  WITH  A  WOOD  FLOAT 
FORM  TOP  12  INCHES  OF  FOUNDATION. 


=3  HOOPS 

8  -  C  B*RS  ISEE  TABLE  I 
3"  CLEARANCE 


SEE  THE  STANDARD  SPECIFICATIONS  FOR  REOUIREWNTS 
COVERNINC  STRUCTURAL  STEELS  ANO  THEIR  FABRICATIONS. 
TO  AVOID  OVERSIGHT.    NOTE  THESE  REQUIREMENTS  ON  THE 
Shop  drawings. 

SUBMIT  SHOP  PLANS  FOR  APPROVAL  BEFORE  FABRICATION 
IS  BEGUN. 

THE  WEIGHT  OF  STEEL  POSTS  IS  COMPUTED  BY  TAKING  THE 
LENGTH  OF  THE  POST  TIMES  THE  NOMINAL  WEIGHT  PER 
FOOT  PLUS  THE  WEIGHT  OF  THE  BREAKAWAY  DEVICE,  FUSE 
DEVICE  ANO  STUB  POST  AS  SHOWN  IN  THE  TABLE. 

FOR  GUIDE  SIGN  PLACEMENT  AND  DETAILS.    SEE  SIGNING 
OTl.  DWG.   NO.  619-08. 

FRANGIBLE  BOLT  BREAKAWAY  SYSTEMS  APPROVED  BY  FMWA 
ARE  ALLOWED  TO  BE  USED  IN  PLACE  OF  THE  DESIGN  SHOWN 
HERE  AS  AN  EQUAL  OPTION   (PER  ENGINEER'S  APPROVAL  I. 


STUB  POST 


PftINT' 

EXCEPT  AS  OTHERWISE  APPROVED  BY  THE 
ENGINEER.    PAINT  STRUCTURAL  STEEL  WITH 
ONE  SHOP  COAT  AND  ONE  FIELD  COAT  OF 
ZINC  RICH  B*S£D  PAINT  ANO  ONE  FIELD  COAT 
OF  ALUMINUM  PAINT.    AS  SPECIFIED  IN  THE 
STANDARD  SPECIFICATIONS,    ON  ALL  SURFACES 
NOT  IN  CONTACT  WITH  CONCRETE. 


FOUNDATION  DETAIL 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  6'9 


DWG.  NO. 
619-  13 


BREAKAWAY  ANO  FOUNDATION 
DETAILS  FOR  MULTIPLE 
GUIDE  SIGN  SUPPORTS 


EFFECTIVE: AUGUST  1999 


^Of  JUANSPORTAJION      \  CADD 


TELESCOPED  SQUARE  TU8ES  SIGN 
POST   INSTALLATION  ON  SLIP  BASE 
AS  NOTED  BY  THE  STAR  SYt«OL 

★ ON  The  location  and 
SPECrFICATION  SHEETS. 


TELESCOPED  FULL  LENGTH 
2.19'  ANO  2.5"  PERFOWATEO 
SQUARE  TUBING  •« 


H"  OlA.  lASTM  »  307  1  BOLT 
AND  NUT    12  REQUftlEDl 


SLIP  BASE  ASSE^eLT 
©SEE  NOTE  BELOW 


'/r  K  3y,'  BOLT  AND 
NUT  (2  BEOUIREOI 


SLIP  9ASE 
6"    INTO  ANCHOR 


SINGLE  HEAVY  DUTY  3*  SOuARE 

NON-PERFORATED  BREAKAWAY 
ANCHOR    (0.  lee'    WALL  THICKNESS, 
22-98  LS,  EACH) 


CONCRETE   (CLASS  'A"  OR  *0' 1 
FauNOATION,    l*-6"  DIA.  x3"-0* 


•  MINIMUM  OF  2  SHIMS  REQUIRED  PER  INSTALLATION 
10  TAKE  UP  TOLERANCE  BETWEEN  SLIP  BASE  STUB 
AND  rOUNOATlON  ANCHOR. 


**  SUPPORT 

TUBE 
SIZE 

WEiCHT 

WALL 
THICKNESS 

2.  I9- 

LB.  /FT. 

0.  I3S- 
1 10  GAGE  1 

2-  SO' 

3.  80 
LB.  /FT. 

0.  1  35' 
lie  CAGE  } 

NOTES: 

ALTERNATE  CRASH  TESTED  AND  APPROVED 
BREAKAWAY  DEVICES  MAY  BE  USED  AS  an 
OPTION  WITH  PRIOR  APPROVAL  OF  THE  MOT 
CONTACT  TRAFFIC  ENGINEERING  FOR 
INFORMATION, 

USE  CONCRETE  CLASS  "A"  OR  '0*  WITH 
WOOD  FLOAT  FINISH  ON  TOP.  FORM  TOP 
SIX  INCHES  Of  FOUNDATION, 


GALVANIZE   PIPE   PER  AASHTO  Mill. 


SINGLE  SQUARE  TUBE  SIGN  TO 
POST   INSTALLATION  ON  SLIP  BASE 

AS  NOTED  BY  THE  CIRCLE  SYNCOL 

• ON  THE  LOCATION  AND 
SPECIFICATION  SHEETS. 


SINGLE  SQUARE  TUBE  SIGN 
POST  INSTALLATION 

AS  NOTED  BY  THE  TBIANClE  SYMBOL 

▲ON  THE  LOCATION  AND 
SPECIf  ICAT10N  SHEETS. 


2.5'  PERFORATED 
SQUARE  TUBING 


Vb'  DiA.  IASTH  a  307  1  BOLT 
AND  NUT  (2  REOURIED) 


SLIP  BASE  ASSEMBLY 
©SEE  NOTE  BELOW 


'/?'■  K  3y,'  BOLT  AND 
NUT  12  REQUIRED) 


L  INSERT  SLIP 


BASE 

&*    INTO  ANCHOR 


SINGLE  HEAVY  DUTY  3"  SQUARE 
NON-PERFORATED  BREAKAWAY 
ANCHOR    10.186"   WALL  THICKNESS. 
12.  98  LB,    EACH  I 


CONCRETE    ICLASS  "A"   OR  "O"  ) 
FOUNDATION,    r  -6-  OlA.   x  3'  -0' 


2"  OR  2. 5'  PERFORATED 
SOUARE  TUBING 


FASTEN  POST  INTO  ANCHOR  WITH 
Xt'   OlA.    CORNER  BOLT  (ASIM 
*  325),    I'/j-  ABOVE  GROUND 
LEVEL   iVxi    DiA.   HOLES).  INSERT 
BOLT  HEAD  FROM  OPPOSITE  SIDE  OF 
EXPECTED  IMPACT.     INSERT  DRIVE 
RIVET  INTO  OPPOSITE  SIDE  FOR 

ADDITIONAL  STABILITY. 


INSERT  SIGN 
POST  18" 
INTO  ANCHOR 


©SEE  NOTE  BELOW 


SINGLE  HEAVY  DUTY 
2-  5'  Oft  3'  SQUARE 
NON- PERFORATED 
BREAKAWAY  ANCHOR  i 


CONCRETE  (CLASS  "A"  OR  'O'l 
FOUNDATION.    l'-6"  OlA.  x  3' -0" 


«  MINIMUM  DF  Z  SHIMS  REQUIRED  PER  INSTALLATION 
TO  TAKE  UP  TOLERANCE  BETWEEN  SLIP  BASE  STUE 
AND  FOUNDATION  ANCHOR, 


MINIIAJM  OF  2  SHIMS  REQUIRED  PER  INSTALLATION  TO 
TAKE  UP  TOLERANCE  BETWEEN  SUPPORT  AND  ANCHOR. 


**  SUPPORT 

TUBE 
SIZE 

WEIGHT 

HALL 
THICKNESS 

2.  SO" 

3.  80 
L8.  /FT. 

0.  135 
(10  CAGE ) 

**  SUPPORT  AND  CORRESPONDING  ANCHOR 

SUPPORT 

ANCHOR 

TUBE 

SIZE 

WEIGHT 

WALL 
THICKNESS 

TUBE 
SIZE 

WEIGHT 

WALL 

THICKNESS 

2" 

2.  42 
LB.  /FT. 

0.  105* 
112  GAGE ) 

IS.  36 
LB.  EA. 

0.  135" 

r/i 

3.  80 
LB.  /FT. 

0.  135" 
110  GAGE  J 

y 

22.  98 
LB.  EA. 

0.  188* 

PAINT  PIPE  WITH  ONE  SHOP  COAT  AND  ONE 
FlELO  COAT  OF  ZINC  RICH  BASED  PainT  AND 
ONE  FIELD  COAT  OF  ALUMINUM  PAINT.  AS 
SPECIFIED  IN  THE  STANDARD  SPECIFICATIONS 
SECTION  710.    ON  ALL  SURFACES  NOT  IN 
CONTACT  WITH  THE  CONCRETE. 

CONFORM  STEEL  PIPE  TO  THE  REQUIREMENTS 
OF  ASTM  A  53  TYPE  £  OR  S.  GRADE  6. 


SUBMIT  SHOP  DRAWINGS  TO  BE  APPROVED  BY 
THE   MONTANA   DEPARTMENT   OF  TRANSPORTATION 
BEFORE  FABRICATION  IS  BEGUN. 

®  BASE  POINT  OF  POST  LENGTH  mEASuR£I*NT. 
TYPE  OF  POSTS  AND  FOUNDATIONS.    AS  WELL 
AS  LENGTHS  ARE  NOTED  IN  THE  SIGNING 
QUANTITIES. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  55G,619.  704 


DWG.  NO. 

619-  M 


SIGN  POST 
BREAKAWAY  DEVICES 


EFFECTIVE" AUGUST  1999 


r  ICNtAHA  D£PAf>tlfMT  \I/0HTIMA\ 
^Of  IRAMSPOHTAtON      \  CADO 


SIGNS  WITHOUT  BACKBRACING 


(SEE  PLANS  FOR  BACKBRACING  REQUIREMENTS  I 


STREET   NAME  SIGN  INSTALLATION 


130'  .  30- 1 


Wl  -  I 
130'  X  30"  1 


2'  -0 


Ms"  DIA.  HEX 
HEAD  BOLT.  PLATE 
WASHER,  LOCK- 
WASHER  AND  NUT 


2'  OR  2/i* 
PERFORATED 
SOUARE  TUBING 


2*  -6" 


Vs'    OIA.    HEX  HEAD 
BOLT,    PLArE  WASHER 
LOCKWASHER  AND  NUT 


GARFIELd  ST 

U\-A 
(2A-  K  24- 1 


OiA.  HEX  HEAD 
BOLT,   PLATE  WASHER, 
LOCKWASHER  AND  NUT 

M6-  1 
121"  X  '5"  t 


STOP 


TELESCOPED  2. IS" 
AND  2.  5"  PERFORATED 
SOUARE  TUBING 


■0-3  SIGNS  MOUNTED 
8*CK  TO  BACK 
ON  POST  


US  93 
tit 


■  SIGN  PANEL 


■2.S"  SQUARE  TUBE 
SIGN  POST  


^t'  DiA.   HEX  HEAD 
BOLT.    PLATE  WASHER, 
LOCKWASHER  AND  NliT 


Yi'  OIA.    HEX  HEAD 
BOLT.    PLATE  WASHER. 
LOCKWASHER  AND  NUT 


NOTES: 

THE  COST  FOR  MOUNTING  0-3  SIGNS 
IS  ABSORBED  IN  OTHER  BID  ITEMS  OF 
THE  CONTRACT. 

REFER  TO  FHWA'S  'STANDARD  HIGHWAY 
SIGNS"  FOR  D-3  STREET  NAME  SIGN 
TYPICAL  LAYOUT, 


FRONT 


RT.  SIDE 


SIGNS  WITH  BACKBRACING 

ISEE  PLANS  FOR  BACKBRACING  REQUIREMENTS  I 


TYPICAL   MOUNTING  DETAILS 
(FOR  3'    DIA.   AND  LARGER  PIPE) 


ELEVATION 


lO'/s 


2T'/,- 


10% 


IA6'   K  AB-  J 


Y~rx 


2"  X  2*  Jt  32*  X  '/»•  L 


CLIP  PLATE 


2-  K  ?■  X  32-  X  '/,■■  L 


■PIPE  POST 
AS  SPECIFIED 


I  AVt  - 


ID" 


\A" 


3,_  — 2*  X  2"  K  AS'  K  '/»-  L  OR 


X  2-  X  27-  X  %■  L 
II  2'  X  2"  X  30-  X  %"  L 
I  I 


r 

n' 

I  I 


.1  


PIPE  POST 
AS  SPECIFIED- 


"^2"  X  2-   X  42-  X  L 
 I)         2"  X  2"   X  45'  K  Vt'  L 


■CLIP  PLATE  (SEE  OTl.  DWG. 
NO.    619-12  FOR  DETAILS) 


OR 


OR 


M3-IO 
(24"   X  12"  ) 


(24'   X  2A-  I 


M6-  I 
121"   X   15'  1 


(24*    M    12*  I 


(24"  X  24"  ) 
124"   X  30'  1 


(21"  X  15') 


r  -9" 


I'  X  H'  SLOT 
(TYPICAL  ) 


2"  X  2"  X 
%'  ANCLES 


PLAN  VIEW 

PIPE  POST^  2-  X  2*  X  %•  Ly 

CLIP  PLATE— ^  "  SLOTS  / 


T^^SIGN 


PANELS 
I'  MIN.  SPACING 


NOTES! 

VERTICAL  OllnENSIONS  SHOWN  ARE  FROM  TOP  TO  TOR 
OF  ALL  POST  CLIP  PLATES. 

PLACE  A  SUITABLE  WATERTIGHT  CAP  ON  TOP  OF  ALL 
PIPE  POSTS. 

BREAKAWAY  OEviCES  FOR  SQUARE  TuBiNG  ARE  SHOWN 
ON  OTL.    owe.    NO.  619-14. 

CONFORM  MATERIAL  USED  IN  FABRICATION  OF  POST 
CLIPS  AND  ANCLE  BRACKETS  TO  SECTION  556  OF 
THE  STANDARD  SPECIFICATIONS. 

THE  LENGTH  OF  EACH  ANCLE  BRACKET  DEPENDS  ON 
THE  MOUNTING  ASSEWLY  AND  HOLE  SPACING  OF 
EACH  Sign.     THE  asSEWliES  SHOWN  ARE  typical 
INSTALLATIONS.      ERECT  SIMILAR  ASSEMBLIES  IN  A 
LIKE  MANNER. 

REFER  TO  FHWAS  "STANDARD  HIGHWAY  SIGNS"  FOR 
STANDARD  HOLE  SPACING  IN  SIGNS. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  556.619.  T04 


DWG.  NO. 
619-16 


TYPICAL  STEEL  POST 
MOUNTING  DETAILS 


EFFECTIVE'AUGUST  1999 


\IOIT*M*  OffMtlt:»T\uOHTAIiA 
}0f  IHAHSPOPT Allot      \  CADO 


2' 


2  -0' 


-0" 


r  -2" 


1 


-0" 


6* 


2  -6' 


8*  -0" 


I  I  " 


I  I 


2'  -0' 


3'  -O' 


1 


I  6" 


8'  -0" 


2  -0' 


2'  -0" 


2'  -0" 


r  9' 


-3' 


NOTE' 

ALTERNATE  MOUNTING  MUST  BE 
APPaOVEO  6r  THE  ENCiNEEF). 


2*  -0" 


USE  rrPICAL  SACK  9HACINC  KITH 
24'  X  30'  THREE  DIGIT  ROUTE 
8  -0*     MAftKEflS.     THE  LARGER  ROUTE 
MARKEftS  ANO  BACK  BRACINGS 
ARE  SHOWN  miTH  DASHED  LINES. 


2  *6" 


2-  -0- 


2  0' 


i 


r  -2- 


2  - 1 


3  -0- 


3  -J- 


1'  -9* 


1"  -9" 


!■  -6" 


r  -6" 


3  -9- 


4  -0' 


I'  -3" 


2'  -O" 


8*  -0" 


r  -3' 


2  -O' 


8  -0' 


?■  -0' 


r  -9' 


2'  -0' 


I  -8' 


I  i  '■ 


-1 


r  -6' 


i 


2*  -0" 


2-  -0' 


■J" 


-3 


6'  -O' 


1'  -6' 


r-3'/,- 


r  -9" 


r  -2" 


r  -B" 


m 


I  ■  -2' 


11'/,- 


r-3'/i- 


r  -9" 


1 


-&" 


2-  -  a'/," 


FACE  OF  CURS 


NOTESi 

REFER  TO  fHWA' S  MANUAL  'STANDARD  HICHHAT 
SIGNS"  FOR  STANDARD  HOLE  SPACING  IN  SiCNS. 

USE  POST  CLIPS  AS  SHOWN  IN  SIGNING  OETAtLCO 
DRAWING  NO.    619-12  WHEN  CANTILEVER  MOUNTING 
IS  NECESSARY. 

USE  POSTS  ONE  SIZE  LARGER  THAN  THOSE 
REOUiflCO  FOR  STANDARD  MOUNTINGS. 

DIMENSIONS  FOR  POST  CLIP  SPACING  ARE  SHOWN 
ro  THE   TOP  OF  EACH  CLIP. 


PIPE 


5'  -0" 


desirable 
Sidewalk 


r  -0- 


FACE  OF  CURB 


H/W 


MIN. 


r  -a- 


PIPE 


5'  -0' 


DESIRABLE 
SIDEWALK 


L 


■FOUNDATION 


2  -O" 


8*  -O' 


■SEE  DETAIL  D 


SHEET  METAL  SCREW  OR 
BOLT  PLACED  THROUGH 
SIGN  INTO  PIPE  POST 
FOR  SIGN  STABILITY- 


DETAIL  C 


90-  ELBOW 


V^TYP. 


DETAIL  D 
■ —  FACE  OF  CURB 


ALTERNATE  A 


ALTERNATE  8 


USE   THE  STANDARD  TYPE  MOUNTING  BEHIND  SIDEWALKS  IF  R/W  LIMITS 
PERMIT.      IF  R/W  DDES  NOT  PERMIT.    THEN  ALTERNATE  A  SHOULD  8E 
USED  BEHIND  SIDEWALKS  OR  IN  THE  SIDEWALK  NEXT   ro  A  BUILDING. 
IF  CONDITIONS  ARE  SUCH  THAT  THE  SIGN  CANNOT  BE  MOUNTED  ON  THE 
BACKSIDE  OF  THE  SIDEWALK  THEN  USE  ALTERNATE  B. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  556,619.  704 


DWG.  NO. 
619-18 


CANTILEVER  TYPE  SIGN 

SUPPORT  DETAILS 
FOR  SIDEWALK  AREAS 


EFFECTIVE: AUGUST  1999 


for  IHMSPORTAltM      \  CADO 


Frame  left  blank 


SEE  RIVET 
SPACING  OTL. 
RIGHT  


STRUCTURAL 
STEEL  POST 


36" 


6' 


P     o  o 

1 

i  o          o  o 

A~    I     I   y  1       6°  I 


EXTRUDED  "  T'  -SECnON 
SACKBHACE    (SEE  DTL. 
Owe.    NO.    619-0<  ) 


RIVET  SPACING 


SEE  BiVET 
SPACING  DTL, 
RIGHT 


24" 


24" 


r 


3" 


X  2%'  X  SI- 
EXTRUDED  "T'-SECTION 

BACKBRACE  ISEE  OTL. 
owe.   NO.  619-041 


RIVET  SPACING 


STRUCTURAL 
STEEL  POST 


NOTEi 

SEE  THE  PLANS 
FOR  BACKaRACINC 
REOUIREmENTS. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  619,704 


DWG.  NO. 
619-19 


STRUCTURAL 
STEEL  POST 
SIGN  MOUNTING  DETAILS 


EFFECTIVE:  AUGUST  1999 


'  HON  t AN  A  D£PANHit:NT  ' 
'Of  fRANSPORTATIOH 


UQNTAHA 
I  C&DO 


SIGN  PANEL 


SIGN  PANEL 


EMBEDMENT 


GAIN- 


WOOD  POLE 


°yf  HOLES 


4  MIN. 


BREAKAWAY  AND  FOOTING  DETAILS 


V.b'   DiA.    HEX  HEAD 
BOLT.    PLATE  WASHER 
LOCK»t»SHEfi  AND  NUT 


NOTES: 


SHEDHORN  DR 

STOP 


0-3  SIGNS  MOUNTED 

BACK   TO  BACK 

ON  POST   


Vis"   DIA-    HEX  HEAD 
BOLT.   PLATE  WASHER. 
LOCKWASHER  AND  NUT 


FRONT 


RT.SIDE 


THE  COST  FOR  MOUNTING  0-3  SIGNS  IS  ABSORBEO 
IN  OTHER  BID  ITEMS  OF  THE  CONTRACT. 

REFER  TO  FHWA- S  "STANDARD  HIGHWAY  SIGNS"  FOR 
0-3  STREET  NAME  SIGN  TYPICAL  LAtOUT. 


OiA.   HEX  HEAD 
eOLT.    PLATE  WASHER. 

lockwasher  and  nut 


GAIN- 


I 


te>- 


TOP  END  TREATMENT 


CAIN 


STREET  NAME  SIGN   INSTAL I  AT IfpN 


CAIN  DETAIl 


^6*    OIA.    HEX  HEAO 
BOLT.    PLATE  WASHER. 
LOCKWASHER  AND  NUT 


DIA.    HEX  HEAO 
BOLT.    PLATE  WASHER. 
LOCKWASHER  AND  NUT 


Me"    OlA.    HEX  HEAO 
BOLT.    PLATE  WASHER, 
LOCKWASHER  AND  NUT 


SIGN  FACE 
30"  X  36' 
MAX.  Size 


FOUNDATION 


REGULATORY  "ilfiNS 


WARNING  SIGNS 


TYPICAL   SIGN  MOUNTINGS 

(NO  BACKBRAClNGl 


Vif,'   OlA.    h£x  head 
BOLT.  PLATE  WASHER, 
LOCKWASHER  AND  NUT 

WOOD  POLE 

SIGN  PANEL 


y«"  OIA.    PLATE  WASHER 


WOOD  POLE 


CAIN 


NOTESi 

CONFORM  ALL  WOOD  POLES  TO  THE  REQUIREMENTS  OF  SECTION  70a 
OF  THE  STANDARD  SPECIFICATIONS. 

GAIN  ALL  POLES  ON  THE  SIGN  SIDE  THE  MINIMUM  WIDTH  SHOWN  IN  THE 
TABLE.    FOR  HALF   THE  LENGTH  OF  EACH  POLE. 

BREAKAWAY  DETAILS  ARE  STANOARO  FOR  ALL  WOOD  POLES  LISTED  IN 
THE   TABLE.    ON  SINGLE  AND  MULTIPLE  SIGN  SUPPORTS. 

ALL  BOLTS,    NUTS  AND  WASHERS  MUST  CONSIST  OF  ALUMINUM. 
STAINLESS  STEEL  OR  CADMIUM  PLATED  STEEL  MATERIAL. 

ATTACH  A  ?"  X  <■  X  1?"  BOARD  12'  FROM  THE  BOTTOM  OF  THE 
POLE  TO  PREVENT  SPINNING.  ATTACH  THIS  CLEAT  BY  DRIVING  TWO 
16a  NAILS  THROUGH  THE  CLEAT  AND  INTO  THE  POLE.  TREAT  THE 
2'   X  A-   CLEAT  ACCORDING  TO  THE  STANDARD  SPECIFICATIONS. 

THE  MAXIMUM  CROSS-SECTIONAL  AREA  AT  A  POINT  f  ABOVE  GROUND 
LEVEL  MAT  NOT  EXCEED  24  SQUARE  INCHES  EXCLUSIVE  OF  DRILLED 
BREAKAWAY  HOLES  FOR  bNPROreciEO  POST  INSTALLATIONS.     THE  HOLE 
OlAfcCTER  MAY  BE  ENLARGED  IF  NECESSARY  TO  INSURE  THIS  REQUIREhCNT 
IS  »CT, 


USE  SOIL  CEMENT  FOR  THE  FOUNDATION 
OF  THE  STANDARD  SPECIFICATIONS. 


SEE  SECTION  619.  03.  3 


SIGN  MOUNTING  DFTAII 


FOR  SIGNS  REQUIRING  8ACKBRACINC.  CONSULT  DTL.  OWC.  NO. 
819-21  AND  619-22  FOR  BACKBRACINC  OPTIONS  AND  DETAILS. 


MUST  BE 
PROTECTED 
OR  OUT  OF 
CLEAR  ZONE 


POLE  SIZE 

A 

B 

C 

HOLE  01*. 
ISE£  NOTE  ®  1 

EMBEOhCNT 

GAIN 

3"  TOP  OlA. 

3'  -0" 

2% 

fl*  TOP  CIA- 

3' -0' 

S'   TOP  OIA. 

12'' 

2* 

3  -6" 

6*    TOP  OIA, 

I2'- 

2V2- 

A  -6" 

CLASS  4 

I2" 

2" 

5*  -0" 

CLASS  3 

12  ■ 

2'/r 

5'  -6" 

CLASS  2 

6" 

6" 

2" 

6'  -0" 

CLASS  1 

6" 

6" 

2/r- 

6  -6" 

DETAILED  DRAWING" 


REFERENCE 

STANDARD  SPEC. 
SECTION  619,  701 


DWC.  NO. 
619-20 


TREATED  WOOD  POLE 
SIGN  MOUNTING  AND 
SUPPORT  DETAILS 


EFFECTIVE:  AUGUST  1999 


Of  JRANSfORfATOH 


X  CAPO  \ 


REGULATORY  Sm^^ 


ROUTE  MARKER  AS5^l,^Bt,T 


NOTE: 

SIGNS  OF  THESE  SIZES  AND  LAHCER  REQUIRE 
WOOD  BACKBRACING. 

SMALLER  SlC^S  MAY  SEOUIRE  BaCKBSACiNC  IF 
THE  CONDITIONS  WARRANT    (SEE  SICNINC  PLANS). 
IN  THIS  CASE.    THE  CONTRACTOR  MAS  THE  OPTION 
OF  USING  WOOD  OR  STEEL  BACK8RACINC  (SEE 
OTL.    owe.    NO.  619-ZZ). 


■Mt"  0(A.    HEX  HEAD 
BOLT.    PLATE  IKAShER. 

,  ,         lockwasher  and  nut 

wood  pole 


WOOD  BACKBRACE  INSTALLATIONS 


UIN. 


yit'  OIA.    HEX  HEAD 
BOLT.  PLATE  WASHER. 
LOCKWASHER  AND  NUT 


K'   01*.    PLATE  WASHER 


y,i    OIA,   HEX  HEAD 
BOLT.    PLATE  WASHER. 
LOCKWASHER  AND  NUTS 


i'  MIN. 


WOOD  POLE 


DETAIL  A 
(BACKBRACE I 


SIGN  PANEL 


-CAIN 


SIGN  MOUNTING  OETAII 


CAIN 


SEE  OTL.  DKC.  NO.  619-ZO 
FOR  THE  MIN.    GAIN  WIDTH 


CAIN- 


I 


Vi'  chamfeb 


CAIN  DETAIL 


TOP  END  TREATMENT 


NOTES: 

CONFORM  ALL  WOOD  POLES  TO  THE  ReOLdHENCNTS  OF  SECTION 
701  Of  THE  STANDARD  SPECIFICATIONS. 

CAIN  ALL  POLES  ON  THE  SIGN  SIDE  THE  MINIMUM  WIDTH  SHOWN 
IN  THE  TABLE  ON  OTL.   DWG.  NO.  619-20.   FOft  HALF  THE 
LENGTH  OF  EACH  POLE. 

USE  2'  K  A'  S4S  LUMBER  FOft  ALL  WOOD  BACKBRACINC. 
CONFORMING  TO  THE  REQUIREMENTS  OF  SECTION  T01  OF  THE 
STANDARD  SPECIFICATIONS. 

ALL  BOLTS.  NUTS  AND  WASHERS  MUST  CONSIST  OF  ALUMINUM, 
STAINLESS  STEEL  OR  CADMIUM  PLATED  STEEL  MATERIAL. 

SEE  DTL.  owe.   NO.   619-20  FOR  BREAKAWAY  AND  SUPPORT 
DETAILS. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION    619.  70^ 


DWG.  NO. 
619-21 


TREATED  WOOD  POLE 
SIGN  MOUNTING  DETAILS 


EFFECTIVE;  AUGUST  1999 


JUmtAM  DEPAflllgNI \UOHTAHA 
lOF  TRANZPORTATlON      \  CADD 


BACK  OF  SIGN 
AB'    X  36" 
MAX.  SIZE 


BACK  OF  SIGN 
36'  «  36" 
MAX.  SIZE 


BACKBRACE 


Mc'   OIA.    HEX  HEAD 
BOLT.    PLATE  WASHER. 
LOCKWASHER  AND  NUT 


POLE  AS 
SPECIFIED 


BACKBRACE 


BACK  OF  SIGN 
30"  X  36" 
MAX.  SIZE  — 


OIA.    HEX  HEAD 

BOLT.  PLATE  WASHER. 
LOCKWASHER  AND  NUT  ' 


Yt"    OIA.    HEX  HEAD 
BOLT.    PLATE  WASHER. 
LOCKWASHER  AND  NUT 


POLE  AS 
SPECIFIED 


— N 


/- BACKBRACE 
^    I  ANCLE  OF 
INSTALLATION 
VARIABLE  TO 
AVOID  LEGEND  I 


■POLE  AS 
SPECIF  lEO 


NO  PASSING  PENNANTS 


WARNING  ^\qN% 


RECULAlOfiY  SIGNS 


STEEL   BACKBRACE  INSTALLATIONS 


35' 

OIA.  HOLE 

:  :  ■/ 

^  ^ 

(TYP.  1 


i 


Va'   X   r   SLOTS    ITYP.  1 


I 


NO  PASSING  PFNNANT'i 


REGULATORY  AND  WARNING  SIGNS 


SIGN  FACE 


COUNTERSUNK 
BOLT  HEAD 
AND  WASHER 


BACKBRACE 


STEEL   BACKBRACE  DETAILS 


GAIN 


V«"  OiA.   PLATE  WASHER 


y*'  DIA.    HEX  HEAD 
BOLT.   PLATE  WASHER. 
LOCKWASHER  AND  NUT 


y,i    OIA.   PLATE  WASHER 


y«*  OIA.   HEX  HEAD 
BOLT.    PLATE  WASHER, 
LOCKWASHER  AND  NUT 


GAIN 


■SIGN  PANEL 


■WOOD  POLE 


SIGN  MOUNTING  DETAIL 


POLE  OIA. 

A 

B 

C 

3" 

Z/t" 

A' 

y 

3" 

5" 

■1" 

6" 

57.' 

A' A- 

NOTES: 

USE  COMMERCIAL  QUALITY,    MILD  STEEL.  HOT- 
DIPPED  AFTER  FABRICATION.  GALVANIZE 
ACCORDING  TO  THE  SPECIFICATIONS  OF  AASHTO 
Mill. 

SEE  OTL.  DWG.   NO.   619-Zi  FOR  APPLICATIONS 
OF  THIS  TYPE  OF  BRACE  AND  ADDITIONAL  SIGN 
MOUNTING  REQUIREMENTS. 

SEE  DTL.    OWG.    NO.    619-20  FOR  BREAKAWAY 
AND  SUPPORT  DETAILS. 


DETA  [LED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION    SI  9 


DWG.  NO. 
619-22 


TREATED  WOOD  POLE 
OPTIONAL  BACKBRACE 


EFFECTIVE;  AUGUST  1999 


\UONTANA  DtPARritNT\UQNTANA\ 
'or  rRANSPQRJAim      \  CAOD  I 


Frame  left  blank 


SIGN 
SIZE 

OIMEMSIOWS 

A 

B 

c 

D 

e 

18  ■  X  2A  - 

%"  n      y  r  - 1 1  ■ 

is- 

9' 

18' 

18" 

2A"  X  30" 

'//    «  ?■   X  2' 

le' 

12' 

24' 

30"  X  36' 

%■  X  2-  X  -5- 

2r 

IS' 

30' 

30' 

36"   X  48" 

'//    X  ?■  X  2  -6" 

2A- 

18" 

36' 

36- 

ELEVATION 


WOOD  POST  MOUNTING 
MOUNT  2  CHEVRON  SIGNS  ON  EACH  POST  *ITH  EACH 
PANEL  ADJUSTED  TO  AQPSOXIMATE  RIGHT  ANCLE  10 
SOADHAY  CENTERLINE.      EXACT  LOCATION  AND  ANCLE 
TO  8E  DETERMINED  ST  ENGINEER. 


Wl-e  CHEVRON  ALIGNMENT  SIGNS 
MAY  SE  USED  AS  AN  ALTERNATE  OR 
AS  A  SUPPLEMNT  10  OELINEAIION 
TO  PROVIDE  ADDiTior^iAL  EMPHASIS 
ANO  GUIDANCE  *HEN  A  CHANCE  IN 
HORIZONTAL    ALIGNMENT  EXISTS  IN 
THE  ROAOWAY. 


%*  POST  CLIP  PL. 


THREADED  OR  KIElOEO 
WATER  TIGHT  CAP 

2'  X  2"  X  '//  MOUNTING  ANCLE 
WITH  ^fc"  OIA.  WASHER  AI  SIGN  FACE 


STEEL  STRAP  (Al 


01*.  BOLT.  LOCK- 
WASHER  AND  NUl 


WI-8  SIGN 


M,^\-2^ 


PIPE  SIGN  POST 


NOTESi 


INSTALL  CHEVRONS  WITH  A  MINIMUM  10  -0"  HORIZONTAL 

Clearance  and  »  5'  -O'  vertical  mounting  height. 


STEEL   PIPE  MOUNTING 


spacing  rOR  DESIGN  PURPOSES  IS  DOUBLE  THE  SPACING 
SHOWN  IN  THE  TABLE  ON  OTL,    OWC.    NO.    619-36.  UP 
TO  A  MAXIMUM  CHEVRON  SPACING  OE   200  .      A  MINIMUM 
OF  3  VISIBLE  CHEVRONS  ARE  REOUIREO  THROUGH  A  CURVE. 

FIELD  INSPECT  THE  CHEVRONS  AT  NIGHT  AND  ADJUST 
THEIR  LOCATIONS  TO  ACHIEVE  500'    OF  VISIBILITY. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  619 


DWG.  NO. 

619-21 


CHEVRON  MOUNTING  DETAILS 


EFFECTIVE:  AUGUST  1999 

r^^^^rM^^ of^  JUAHSPmiAim    \  capo  \ 


PANELS 

FOR  USE  ON  ROUT-E  MARKER  ASSEMBLIES 


MONTANA 


20 


y   SERIES  -c" 


1  DICn  :   10"  SERIES 

2  OICIT  :  10'  SERIES  *0' 


5" 


Ml  -5 

MAftCIM  =  NONE 

BORDER  l/i* 

CORNER  RADIUS  --  I'/?' 

BLACK  LEGEND  AND  BORDER  ON 
A  RETRO-REFLECrOfiiZEO  WHITE 
BACKGROUND. 


MONTANA 


200 


y  SERIES  -Q- 

'2'/t 


J  DIGIT  =    10"  SERIES  "D' 


Ml-5 

30'   ■  26,' 
KUftCiN  =  NONE 
BORDER  = 

CORNER  RADIUS  =  l/r' 

BLACK  LEGEND  AND  BORDER  ON 
A  RETRO-REFLECIOHIZED  ItHITE 
aACKCROUNO. 


Ml  -  10 

?<•    X  It,' 

MARGIN  =  NONE 

BOBOEB  =  SEE  DESIGN  ABOVE 

CORNER  RADIUS  -  I'/j" 

BLACK  LEGEND  AND  BORDER  ON 
A  H£TR0-REFt£CT0Rl2E0  WHITE 
BACKGROUND. 


V  SERIES  'C 


SHIELDS 
FOR  USE  ON  GUIDE  SIGNS 


SERIES  "D"  NUMERALS 


SERIES  "C"  NUKCRALS 


NOTES! 

CENTER  ALL    NUMERALS  USED  ON  PANELS  AND 

SHIELDS  OPliCALLT  ABOUT  VERTICAL  CENfERLINE. 

SEE  SIGNS  anO  Signing  materials  CATALOG 
FOR  COMPLETE  LISTING  OF  SIGNS  ANO  SIGN  SIZES. 
DESIGNS  ARE  AVAILABLE  FROM  The  TRAFFIC  UNIT 
FOR  SIGNS  UNIQUE  TO  MONTANA. 


10-  NUMERALS 

12'  NUtfRALS 

IB"  NUhERAlS 

2  DIGIT 

J  DIGIT 

2  DIGIT 

3  DIGIT 

2  DIGIT 

3  DIGIT 

A 

zv 

21* 

2a' 

36" 

36- 

B 

21 '■ 

30' 

21" 

30' 

36- 

-IS' 

J 

6" 

6' 

9'/," 

9// 

R 

2' 

2" 

2'/," 

BLACK  LEGEND  ON  A  RETRO-REFLECTORtZED 
WHITE  BACKCROUNO  WITH  NO  BORDER. 


BLACK  LEGEND  ON  A  RETRO-REFLECTORIZED  WHITE  BACKGROUND. 
•  USE  WITH  STANDARD  21"  U.S.  SHIELD. 
»»  USE  WITH  STANDARD  30'  ANO  36"  U.S.  SHIELD. 
•*«  USE  WITH  STANDARD  42"  U.S.   SHIELD  AND  ALL  INDEPENDENT  USE. 


RADII 

A 

B 

C 

0 

E 

F 

c 

H 

J 

K 

L 

R  1 

R  2 

R  3 

R  1 

B"  NU*«RALS 

26' 

2B- 

IB'/;- 

2%" 

3' 

2" 

1  1 ' 

17" 

2'/.' 

32" 

%' 

10'  NUMERALS 

32" 

31' 

22'/i' 

3%- 

2Vi' 

13)-,- 

2o'/r 

2" 

38'/j" 

2" 

y* 

12'  NUMERALS 

10" 

12" 

26' 

1" 

1'/j' 

3- 

8'/*- 

17" 

2S" 

2-/8- 

18" 

2'/r 

1 " 

DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  619 


DWG.  NO. 
619-26 


SPECIAL  DESIGN 
ROUTE  MARKER 
PANELS  AND  SHIELDS 


EFFECTIVE:  AUGUST  1999 


f  UOHtANA  OfPAJitltm  UlOHTAHA 
^Of  IRAHSPOfiJAfm      \  CADD 


ALUMINUM  SHEET  MOUNTING 


PLYWOOD  MOUNTING 


MAJOR 
SIGN 
PANEL 


—- CiOSBa  — 


— OPEW— 


8-  UPPER  CASE 
SERIES  'E'  MODIFIED 


HINCE 


6"  UPPER  CASE 
SERIES  "E"  MODIFIED 


■HASP  KEEPER 


DRIVE  RIVET 


ALUMINUM 
SLEEVE  NUT 


■ 


HASP  KEEPER 


—  -  — tiiHiMtmiiiii- 


 IBWMHItf^ 


MACHINE  SCREW 


"'^^  Slot  POfi  HASP  KEEPER  

— B — a — 8 — B 

a 

r  -0- 

 HASP  KEEPER    iTYP-  )  

2  -8'                           1        '  ■° 

0.  100'   ALUMINUM  SIGN  PANEL 


6" 

—  S.  HINGE 
5- 


HINGE  DETAIL 
EXAMPLE 

15'  -6"   X  fl'-O"  Oe-!A  WEIGH  STATION  SIGN  SHOWN) 


0.  125"  ALUMINUM  SHT 
INC.    SIGN  PANEL 


0.  100"   ALUMINUM  SIGN  PANEL 
CONTINUOUS  HINGE 


DRIVE  RIVET 


ALUMINUM 
SLEEVE  NUT 


0.  200'   ALUMINUM  SHIM 


NOTES: 

SEE  SIGNS  AND  SIGNING  MATERIALS  CATALOG  FOR  COMPLETE  LISTING  OF  SIGNS 
UNIQUE    ro^WNTANA^^^'^"^  AVAlLAeiE  fROM  THE  TRAFFIC  UNIT  FOR  SIGNS 

lHFf?'°,«rD?['J!:.,^?=Hll^.  DENSITY  PLYWOOD  OR  0.  125"  ALUMINUM 

OF'^^oo■  s^EEr 

dJc'Jc/t.'-c"?''?!!'*''^  VISIBLE  ON  THE  SIGN  FACE  OR  COVER  WITH  RETHO- 
REFLECTIVE  SHEETING.   THE  SAME  COLOR  AS  THE  SIGN, 

SUBMIT  SHOP  DRAWINGS  FOR  APPROVAL  PRIOR  TO  FABRICATION. 

«Mcr!?^o^/>r,^'?^/i*'^'-  "^JO"  51GN  PANEL  MUST  HAVE  RE  TRO- 

REFLECIOftlZED  LEGEND  AND  BACKGROUND  MATCHING  COLORS  OF  MAJOR  PANEL. 

THE^MINll^JM  «)UNTINC  HEIGHT  TO  THE  BOTTOM  OF  THE  SECONDARY  PANEL  IS 


THRU  RIVET 
flUffWUHIWHIilHIHIIIi 


MACHINE  BOLT 


0.  200'   ALUMINUM  SHIM 


y*'   MICH  DENSITY 
PLYWOOD  SiCN  PANEL 


DETAILED  DRAWING 

REFERENCE  OWG. 
STANDARD  SPEC.                   c , Q 
SECTION  619.  70fl                  °  '  ^ 

NO. 
30 

SIGN  HINGE 

DETAILS 

EFFECTIVE: AUGUST  1999 

} of_!RANSPait»rion    \  CADO 


PI  0-1   AND  DIP- 4 


T 


MILE 

4 
4 

o 

4 


Eoce  OF 


DIP- 2  AND  DIP- 5 


l.S"  fl 

nvp.  ) 


DlO-3  AND  DlO-6 


■  WASHER 


DIMENSION 

intesstate 

NON- INTERSTATE 

u 

4' 

t 

N 

2'    TO  6  » 

0 

2'  MIN. 

?■  UIN. 

•  NORMALLY  IN  LINE  WITH  DELINEATORS 

TYPICAL  PLACEMENT 

PANEL   DIMFN?;iON  INFORMATION 


' WASHER 


5INGI  E    PANFl  OOUBL  E  PANFI 

TYPICAL   PANEL  MOUNTING 


POO' 


PRIMARY 


2W 


INTERSTATE 

DIMENSION 

010-4 

11  DiCilTl 

OtO-5 
(2  OICIT  ) 

010-6 
13  OICIT  1 

A 

12.  0' 

12.  0' 

12.  0' 

B 

21.  0" 

36.  0" 

48.  0' 

C 

0.  5" 

0.  5" 

0.  5' 

0 

3.  5* 

3.  0- 

3.  0" 

E 

^.0-  SEfliES  "C* 

4.  0"  SERIES  'V 

4.  0"  SERIES  'C" 

F 

3.  0° 

3,  O" 

3.  0- 

C  • 

10.  0"   SERIES  "C" 

10.  0-  SERIES  'C 

10.  0'   SEfllES  "C 

H 

3.  0" 

2.  &■ 

J 

4.  6' 

-J,  6' 

4.  6" 

K 

4.  e" 

a.  8' 

1.  8* 

P 

2.  0" 

2.  O" 

2.  0- 

0 

13.  0" 

12.  0" 

R 

13.  0^ 

NON- INTERSTATE 

DIMENSION 

010-  1 
M  DiCiT) 

DIO-Z 
12  DIGIT  1 

010-3 
(3  DIGIT) 

A 

to.  0- 

10.  0' 

10.  0" 

B 

T8.  0" 

27.  0" 

36.  0" 

C 

0.  5" 

0.  5' 

0.  5' 

0 

Z.  0' 

2.  0* 

2.  0" 

E 

4.  0-   SERIES  -B° 

4.  0"  SERIES  "B' 

0-  SERtES  "9- 

F 

Z.  0" 

2.  0- 

2.0- 

C  • 

6.  0-  SERIES  -C" 

6.  0-  SERIES  'V 

6.  0'  SERIES  'C" 

H 

3.  0" 

3.  0" 

J 

3.  6" 

3,  6" 

3.  6" 

K 

J,  8" 

3.  8' 

3.  8' 

P 

1.  S' 

1,  5' 

1.5' 

0 

10.  0" 

10.  0* 

R 

9.  0- 

S20  I  SECONDARY 


LETTERlNC 


10  1  5  INTERSTATE 


ROUTE    IDENTIFICATION  STICKERS 

ON  NEW  SIGNING  PROJECTS.  fUHNiSH  AND  PLACE  ROUTE  NUMBER 
IDENTIFICATION  STICKERS  UPON  BACKS  OF  ALL  SIGNS  BEFORE 
FINAL  ACCEPTANCE  OF  THE  PROJECT. 

PLACE  THE  STICKER  DISPLAYING  THE  FEDERAL  AiD  ROUTE  NUMBER 
IN  THE  LOWER  LEFT  CORNER  OF   THE  MILEPOST  SIGN.  NEAREST 
THE  EDGE  OF   THE  ROAOWAT. 


NOTES: 

MILEPOST  PANELS  CONSIST  OF  A  RE  TRO-REFLECTORIZED 
WHITE  LECENO  AND  BORDER  ON  A  HETRO-REFLECTORIZEO 
CREEN  BACKGROUND. 

MOUNT  ALL  MILEPOSTS  ON  STEEL  U-POSTS   IMIN.    2  LB. /FT.  I 
EXCEPT  THE  010-6.    WHICH  IS  MOUNTED  ON  A  STEEL  U-POST 
(MIN.    3  16. /FT.  1  AS  NOTED  IN  THE  SIGNING  PLANS. 

USE  GALVANIZED  OR  CaOmium  PLATED  ^b"  DIA.   BOlT,  NUT 
AND  WASHER.    ANO  JAM  THREADS  AFTER  TICHTENINC.      USE  %C 
OlA.    ALUMINUM  OR  CADMIUM  PLATED  BOLT  ftlwETS  OR  PAINT 
RIVET  HEADS  WITH  BRILLIANT  GREEN  SIGN  ENAMEL, 

DO  NOT  RELOCATE  OR  MOVE  A  MILEPOST  ONCE   IT  HAS  BEEN 
PROPERLY  PLACED. 


'OPTICALLY  CENTER  DIGITS  ON  VERTICAL  %  OF  PANEL. 


DETAILED 

DRAWING 

REFERENCE 
STANDARD  SPEC. 
SECTION  619 

DWG. 
619- 

NO. 
32 

MILEPOST 

DETAILS 

EFFECTIVE:  AUGUST 

999 

^UONTANA  DCPAR1I£NI  KuQHltMA 
'OF  TRANSPOflTATm      \  CADD 


DESIGN  A  USACF: 

USE  FOR  CONTINUOUS 
DELINEATION  AND  RT. 
SHOULDER  OF  ALL 
ROUTES. 

DESIGN  H  USAGE: 

USE  ON  LT.  SHOULDER 
OF  INTERSTATE  ROUTES. 


DESIGN  B  USAGE: 

USE  ON  LT.  SHOULDER 
Of   INTERSTATE  RAMPS. 

DESIGN  C  USAGE: 

USE  ON  RT.  SHOULDER 
OF   INTERSTATE  RAMPS. 

DESIGN  J  USAGE: 

USE  FOR  TRUCK  ESCAPE 
RAMPS  ONLY. 


DESIGN  C  USAGE: 

USE  FOR  10'  CURVES 
AND  GREATER,  BOTH 
OUTSIDE  AND  INSIDE 
OF  CURVE. 


|—  I "  TYPICAL 


DESIGN  A  (WHITE)  DESIGN  B  (YELLOW)  DESIGN  C  (WHITEi 

DESIGN  H  (YELLOW)  DESIGN  C  (WHITE  I 

DESIGN  J  (REOl 


DESIGN  D  USAGE: 

NON-(NTERSTArE  ROUTES; 
USE  AT  APPROACHES  WITH 
STOP  OR  YIELD  SIGNS, 
INTERSTATE  ROUTES: 
USE  FOR  RAMP  TERMINATION 
AT  CROSS  ROAD. 


DESIGN  E  USAGE: 

SPECIAL  USE  ONLY. 
FORMERLY  USES  AT  CORES 
AND  ISLAND  NOSES. 


DESIGN  F  USAGE: 

USE  FOR  CURVES  LESS 
THAN  10* ;    4'    TO  7"  29'  ! 
OUTSIDE  OF  CURVE  ONLY. 
7*30*    TO  J0-:  OUTSIDE 
AND  INSIDE  OF  CURVE. 


DESIGN  D  (YELLOW)  DESIGN  £  (YELLOW)  DESIGN  F  (WHITE) 


DELINEATOR  LEGEND 

DESIGN  -A- 

— t 

DESIGN  -fl' 

— il 

DESIGN  "C" 

1 — f 

DESIGN  "O" 

iHi 

DESIGN  ■£■ 

— Iiii 

DESIGN  ■f 

l-H 

OESiCN  "C" 

DESIGN  "H* 

— 1» 

DESIGN  -  J' 

NOTE: 

SOME  TYPICAL  USES  ARE  SHOWN 
FOR  EACH  DESIGN.     REFER  TO  THE 
hUTCO  FOR  SPECIFIC  GUIDANCE. 


DETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  619 


DWG.  NO. 
619-3^ 


DELINEATOR  DETAILS 


EFFECTIVE:  AUGUST  1999 


\U0N1ANA  OiPARrt£NT \UQMrANA\ 
lOf  WANSPORJAJm      \  CADO 


Frame  left  blank 


SEE  TABLE  BELOW  FOR  SPACING  VALUES 


HORIZONTAL  CURVE  SPACING  TABLE 

DECREE 
OF  CURVE 

SPACING  ON 
CURVE 

SPACING  ON  BOTH  APPROACH  TANGENTS 

A 

e 

C 

0 

L 

0'    f  TO  30' 

300' 

100' 

400' 

400* 

400' 

30'    ♦  TO  r 

300' 

AOO' 

AOO' 

400* 

400' 

r  *  TO  2- 

22S- 

AOO' 

AOO 

400 

400' 

2-   .  TO  3- 

160' 

iZO' 

400' 

400' 

40O' 

3-    •  TO  A' 

130 

260' 

^00' 

^00* 

400 

A-    *    TO  6- 

110' 

220' 

330 

400' 

400' 

6-    +  TO  8- 

90' 

les" 

2T5' 

400' 

400* 

8'    *  TO  12* 

T5 

ISO- 

230' 

300' 

400' 

12-    .  TO  20- 

60' 

125' 

185' 

300' 

400' 

20-  PLUS 

■55 

90' 

MO' 

2T5 

400 

NOTES: 

FURNISH  ftETBO-REFLECTIVE  SHEETING  ACCORDING  TO  THE 
STANDARD  SPECIFICATIONS  FOR  RETRO-REFLECTIVE  SHEETING 
B    (HIGH  INTENSITY).      POSITION  DELINEATOR  FACES 
PERPENDICULAR  TO  TANGENT   TO  CENTEHLINE  OF   CURVE  AS 
SHOWN  IN  FIGURE  8. 

MOUNT  DELINEATORS  ON  Pi«TAL  U-POSTS  iMIN.  i.  i?  l8. /FT.  i 
WITH  OlA.    CADMIUM  PLATED  BOLT  IS).      OftILL  OR  PUNCH 

A  MINIMUM  OF    TWELVE   %'    MAXIMUM  DIAMETER  HOLES  ON    I  INCH 
CENTERS  FROM  THE   TOP  OF  THE  POST.      '/,*   SQUARE  HOLES 
MAY  6E  USED.      IF  SQUARE  HOLES  ARE  USED.    USE  A  LARGE 
HEADED  BOLT  OR  AN  APPROPRIATE  WASHER.      JAM  THREADS 
AFTER  TIGHTENING  THE  NUT  TO  PREVENT  REMOVAL. 

PLACE  DELINEATORS  AT  A  CONSTANT  CLEARANCE  DISTANCE 
FROM  THE  EDGE  OF  THE  PAVEtCNT  EXCEPT  WHERE  GUARDRAIL 
OR  OTHER  OBSTRUCTIONS  INTERFERE.      ALIGN  THE 
DELINEATORS  WITH  THE  'NSIDE  EDGE  OF  THE  OBSTRUCTION, 
CLEARANCE  FOR  DELINEATORS  !S  6'-0"   ON  INTERSTATE 
HIGHWAYS,    2' -0"    TO  6*  -0"   ON  PRIMARY  AND  SECONDARY 
HIGHWAYS  OR  AS  DETERMINED  BY  THE  ENGINEER.  THE 
STANDARD  MOUNTING  HEIGHT   IS  4'-0'    TO  THE   TOP  OF  THE 
POST.     SUPPLY  POST  LENGTHS  TO  MAINTAIN  THE  PROPER 
MOUNTING  HEIGHT  AND  A  MINIMUM  OF    16'  EMSEOhCNT. 


SPACE  DELINEATORS  ACCORDING  TO  THE  DISTANCES  FOUND 
IN  THE  TABLE  ABOVE  OR  AS  SPECIFIED  IN  THE  PLANS.  IN 
FIGURE  A,    IF  -f   IS  GREATER  THAN  20'   AOO  ONE  REGULAR 
DELINEATOR  FN  AT  "A"   SPACING.      UNDER  NORMAL  SPACING. 
SHOULD  A  DELINEATOR  FALL  WITHIN  A  CROSSROAD  OR  APPROACH, 
IT  MAT  BE  MOVED  IN  EITHER  DIRECTION  A  DISTANCE  NOT  TO 
EXCEED  ONE  OUARTER  OF  THE  NORMAL  SPACING.  ELIMINATE 
DELINEATORS  STILL  FALLING  IN  SUCH  AREAS. 

ALL  DELINEATOR  REFLECTORS  HAVE  V*'  CORNER  RADII  EXCEPT 
DESIGN  ■E". 

MOUNT  THE  DELINEATOR  REFLECTOR   I"   BELOW  THE  TOP  OF 

THE  WTAL  U-POST. 

WHEN  THE   ROADWAY   AOT   IS  LESS   THAN  900.    DELINEATE  ALL 
CURVES  WITH  DEGREE  OF  CURVATURE  OF  4"    OR  GREATER. 

CONTINUOUSLY  DELINEATE  ROADWAYS  WHEN  THE  ADT  tS  900 
AND  GREATER.   OR  BY  ENGINEERING  JUDGEMENT. 


DETAILED  DRAWING 

REFERENCE  DWG.  NO. 

STANDARD  SPEC.  ciq  -.e 

SECTION    619.704  ^'^  '^° 


DELINEATOR  PLACEMENT 
DETAILS 


EFFECTIVE:  AUGUST  1999 


rr^^^^^  Of  fflANSPORrtTION       \  CAPO  1 


TYPE 
X3-2 


TYPE  2 
X3-  3 


TYPE  3 
OM-3 
(0M-3L  SHOWN) 


9  -  3"  Di*. 
REFLECTORS 


SEE  NOTE 
FOfl  COLORS 


1'  -0 


SIGN  PANEL 


YELLOW  BACKCfiOUND 
INON-REFLECTIVEJ 


■%t"  DIA.  CAOMtUM  PlATEO 
HEX  HEAD  BOLr.  WASHER. 
LOCK WASHER  AND  NUT 


STEEL  U-POST 


3*  -0" 


NOTE: 

TYPE   1   OBJECT  MARKERS  HAVE  YELLOW  REFLECTORS  ON  A  YELLOW 
OR  BLACK  BACKCROUNO  OR  AN  ALL  YELLOW  RE TRO-BEFLECTORIZEO 
PANEL  OF  THE  SAME  SIZE.     iF  USED  AS  END  OF  ROAD  MARKERS. 
TYPE    1  MARKERS  ARE  HE THO - REF L E C TOR IZED  REO  OR  HAVE  RED 
REFLECTORS  ON  A  RED  Of)  BLACK  BACKGROUND. 


ALTERNATE  DESIGN  FOR  TYPE 
2  OBJECT  MARKERS  IS  A 
YELLOW  RETRO-REFlECIORIZED 
PANEL  OF  THE  SAI*  SIZE. 


3  -  3"  OlA.   YELLOW  REFLECTORS 


—  STEEL  U-POST.    7*    IN  LENGTH  (MIN. 
OF    1.  12  LB.  /FT.  1  WITH  A  MINIMUM 
OF  SIXTEEN  MAX.    DIA.  HOLES 

DRILLED  OR  PUNCHED  ON  I"  CENTERS 
FROM  THE   TOP  OF  THE  POST  PRIOR 
TO  GALVANIZING 


TWO  X3-3  PANELS  MOUNTED  BACK 
TO  BACK  ON  STEEL  J-POST 


l/r  R 
ITYP.  ) 


-K'  DIA.  CADMIUM  PLATED 
HEX  HEAD  BOLT.  WASHER. 
LOCKWASHEfi  AND  NUT 


STEEL  U-POST 


SIGN  PANEL 


STEEL  U-POST.    10'    IN  LENGTH 
(MIN.    OF  2.0  LB. /FT.  )  WITH  A 
MINIMUM  OF  FORTY- TWO  ^'  MAX. 
OlA.    HOLES  DRILLED  OR  PUNCHED 
ON  ]■  CENTERS  FROM  THE  TOP  OF 
THE  POST  PRIOR  TO  GALVANIZING 


EDGE  OF  SHOULDER 
EDGE  OF  PAVEMENT 
EDGE  OF  SHOULDER 


TWO  X3-3  PANELS  MOUNTED  BACK 
TO  SACK  ON  STEEL  U-POST 


X3-2  (OPTtONALI 


A'  '0' 


y  -0"  uiN. 


•  PLACE  POST  AND  PANEL  SO  THAT 
PANEL  EDGE  IS  FLUSH  WITH  FACE 
OF  OBJECT  NEAREST  TRAVELED  WAY. 

«M  WHEN  MOUNTED  8'  -0°  OR  MORE 
FROM  CURB  OR  SHOULDER.  THE 
MOUNTING  HEIGHT  IS  MEASURED  FROM 
THE  GROUND  LINE  INSTEAD  OF  THE 
EDGE  OF  PAVEMENT. 


TYPICAL    U<;E    and  PIACFMFNT 

PLACEMENT  OF  X3-2  IS  USED  ONLY 
AS  OPTIONAL  TO  ENHANCE  TARGET 
VALUE  WHEN  NEEDED. 


2'  -0"  EMBEDMENT 


TYPICAL   USE   AND  PLACEMENT 


PLACE  POST  AND  PANEL  IS  I  SO 
THAI  PANEL  IS)  ARE  DIRECTLY 
ADJACENT  TO  INNER-MOST  EDGE  OF 
OBJECT  NEAREST  TRAVELED  WAY. 


TYPICAL    USE   AND  PLACEMENT 


OETAILED  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  619 


DWG.  NO. 
619-38 


OBJECT  MARKER  DESIGN  AND 
PLACEMENT  DETAILS  FOR  OBSTRUCTIONS 
ADJACENT  TO  OR  WITHIN  HIGHWAYS 


EFFECTIVE: AUGUST  1999 


fOf  tRANSPORTA'ON      \  caOO 


Frame  left  blank 


ANCHOR  9AfiB  IFOR 

PERMANENT  ANCHORING 
OF  FLEXIBILE  DRIVEABLE 
DELINEATORS  IN  LOOSE. 
SANOV  OR  MARSHY  SOIL  ) 


3%  — H 

RE  TBO 

fl'  -0' 

MIN. 

■RETBO-REFLECTIVE  SHEETING 


COMPOSITE  SUPPOST  ROD  lOPTIONAU' 
3-  DIAMETER 


RETRO-REFLECTIVE  SHEETING 


■CONCRETE  OR  ASPHALT 


DETAILS  ARE  REPRESENTATIVE  ONLY, 
ACTUAL  DESIGN  USED/SPEC  IF  lEO  MAY 
VARY   ISEE  PLANS  1. 


FiexiBLE  DRIVEABLE 
DELINEATORS 


FLEXIBLE  SURFACE-MOUNTED 
DELINEATORS 


NOTES: 

USE  FLEXIBLE  DELINEATORS  SIMILAR  TO  THE  DESIGN 
AND  SPECIFICATIONS  SHOWN  ON  THIS  SHEET  OR  IN 
THE  SIGNING  PLANS  OF  THE  CONTRACT. 

MOUNT  OR  ekbed  Flexible  delineators  to  the 
manufacturer's  specifications. 

retro-reflectorize  Flexible  delineators,  if 
reouireo  in  plan  specifications.  by  the  aoo'tion 
of  delineator  crystals.  either  ''/)*  x  7'  or 
3"  diaktter.  or  by  adding  two  3'  minimum  width 

BANDS  OF  fiETflO*fi£FLECTiV£  SHEETING  TtPE  hi. 
360-    AROUND  ThE   TOP  OF   ThE  DELINEATOR.  USE 

the  color  of  the  delineator  crystals  or  retrq- 
REFlECtoRizeo  material  as  Shown  in  The  signing 
PLANS  OF  THE  CONTRACT  OR  THE  MUTCD. 

THE  EXACT  LOCATION  AND  PLACEMENT  OF  THE 
FLEXIBLE  DELINEATORS  ARE  SHOWN  IN  THE  SIGNING 
PLANS. 


■CURB  FACE  OR 
EDGE  OF  PAINT 


■DELINEATOR 


• —  RAISED  OR 

PAINTED  HCOtAN 

■2'  -0'  MIN.    TO  T  -0"  MAX, 
(5' -0*  STD.  J  FROM  NOSE 
OF  RAISED  OH  PAINTED 
MEDIAN  (UNLESS  SPECIFIED 
OTHERWISE  t 


TYPICAL   USE   AND  PLACEMENT 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC, 
SECTION  619 


DWG.  NO. 
619-40 


FLEXIBLE  DELINEATORS 


EFFECTIVE:  AUGUST  1999 


'WS7AN*  DEPAftJICN!  UiOHTMA 
'Of  !R*NSPQR!*TK3N      \  CADO 


Bl  BARRICADE 


B(n-L  SHOWN 


10'  -0" 


VARIES 


FRONT  VIFW 


RIGHT 
SIDE  VIEW 


BARRICADE  DETAILS 


Bill  BARRICADE 
B(lll)-L  8t  R  SHOWN 


BARRICADF   DFTAII  S 


LARGE  ARROW 
SIGN 


r  -6 


BACKBRACINC 


3'  -0- 


SIGN  PANEL 


REAR  VIEW 


LEFT 
SiOE  VIEW 


SIGN  MOUNTING  DETAILS 


NOTES! 

CONSTRUCT  ALL  BAHHICAOES  OF  COIAffiRClAL  GRADE  S4S 
LUMBER.     USE         OIA.    GALVANIZED  CARRIAGE  OR  CADMIUM 

PLATED  BOLTS,  WASHERS  ANO  NUTS  FOR  ALL  CONNECTIONS. 

PAINT  ALL  BARRICADES  WITH  TWO  COATS  OF  WHITE  PAINT 
IN  ACCORDANCE  WITH  SECTION  T10  OF  THE  STANOARO 
SPECIF  (CATIONS. 

ALL  BARRICADES  HAVE  ALTERNATING  RETRO-REFLECTlVE  REO 
AND  WHITE  STRIPES,    6'    IN  WIDTH  AT  AN  ANCLE  OF  45*  TO 
THE  VERTICAL.   SLANTING  DOWNWARD  TOWARD  THE  SlOE  OR 
SIDES  ON  WHICH  TRAFFIC  IS  TO  FLOW.      NOMINAL  DIMENSIONS 
OF  ROLL  MATERIAL  FOR  STRIPES  IS  ACCEPTABLE. 

BARRICADES  DESIGNATED  "L"  ARE  PLACED  ON  THE  LEFT  SIQE 
OF  APPROACHING  TRAFFIC.  BARRICADES  DESIGNATED  "R"  ARE 
PLACED  ON  THE  RIGHT  SlOE  OF  APPROACHING  TRAFFIC. 

RETRO-REFLECTORIZE  ALL  BARRICADES  WITH  THE  SHEETING 
MOUNTED  ON  A  SHEET  ALUMWUM  BACKING  AT  LEAST  0.019" 
THICK.      use  ALUMINUM  ALLOY  6061-16  OR  AASOSZ-HJB 
CONFORMING  TO  ASTM  DESIGNATION  B  209.   SECURE  RETRO- 
REFLECTIVE  ALUMINUM  SHEETING  WITH  ALUMINUM  NAILS. 

DETERMINE  THE  POST  LENGTHS  IN  THE  FIELD.  COMPLTING 
WITH  THE  MOUNTING  HEIGHTS  AND  FOUNDATION  DEPTHS  LISTED 
ON  THIS  SHEET. 


SEAR  VIEW 


LEFT 

SIDE  VIEW 


SIGN  MOUNTING  DETAILS 


DETAILED 

DRAWING 

REFERENCE 
STANDARD  SPEC. 
SECTION  619 

DWG. 
619- 

NO. 
42 

PERMANENT 

6ARRICADE 

DESIGN 

DETAILS 

EFreCTlVE^AUCUST 

1999 

1 0f  mAMSPORTAION 


\iioh 

AS 


uomtama] 
CADD  ' 
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•-  ■-  o 
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< 

a 

o 

CD 

CC 

O 

\ 

O 

z 
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53 
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z 
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O 
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d 

z 
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o 

T 

1 
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o 

< 

z 
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Q 

Q 

-LATIO 
TAGS 
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o 
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DATE 

O 

UJ 
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D 

tr 

UJ 
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ii 

1— 

O 
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UJ 
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L_ 
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^  5z 

Q.  O 

i! 

Si 


'  S  _■  o  _i 

*  I  1  I 

»  —  *M  *n  ^ 


NOTESi 

ADJUST  MANHOLES  UPHARO  WITH  ADJUSTttJC  RINGS  UNDER  FRAfcE, 

ADJUST  MANHOLES  OOWNWARD  BV  REMOVING  CONE  AND  BARREL 
SECTIONS  AS  NECESSARY  AND  REPLACING  WtTM  SECTIONS  OF 
LENGTH  REQUiREO  TO  maICh  CRaOE. 

Slope  manhole  frame  as  reouired  10  MATCH  Slope  or  street. 

MAKE  FINAL  MANHOLE  ADJUSTMENTS  BEFORE  PAVING. 


MANHOLE   ADJUSTMENT  DETAIL 


I'  -0* 


TOP  OF  NEW  PAVEMENT 


COMPACTED  BASE 
AND  SU8CRA0E 


NOTES: 

ADJUST  WATER  VALVES  UPWARD  OR  DOWNWARD  AS  REQUIRED. 
MAKE  FINAL  AOJUSIInCNT  BEFORE  PAVING. 


VALVE   BOX  ADJUSTMENT  DETAIL 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  GOfl.GZI 


DWG.  NO. 
621-00 


MANHOLE  ANO 
VALVE  BOX 
ADJUSTMENT  DETAILS 


EFFECTIVE:  AUGUST  1999 


'Of  rfiANSPORTATKW      \  caDD 


PLAN 


PROrtLE  CRAOE 


PROFILE 


MEDIAN  WIDTHS   36'    TO  76' 
LOCATE  ANO  CONSTRUCT  TURNOUTS  ABOVE  IN  CONJUNCTION  WITH  DITCH 
BLOCKS  IF  AT  ALL  POSSIBLE.     PROVIDE  DRAINAGE  WHEN  NECESSARY. 


100'   R  MIN. 


100'   R  MIN. 


STANDARD  U-TURN  FOR  NARROW  MEDIANS 


NOTES! 

NARROW  MEDIANS.  P*DIAN  WIDTHS  GREATER  THAN  76  FT, 
AND  INDEPENDENT  ROAOwATS  REQUWE  SPECIAL  DESIGN. 

GRADES!     UNIFORM  BETWEEN  INSIDE  SHOULDERS  OF  MAIN 
TRAVELED  WAT  EXCEPT  FOR  SPECIAL  DESIGN. 
SURFACING;      SEE  PLANS  FOR  QUANTITIES. 
DRAINAGE:     USE  18"  OH  2^"  CULVERTS  IF  REQUIRED. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION 


DWG.  NO. 

900-00 


U-TURN  MEDIAN  OPENINGS 
ON  CONTROLLED 
ACCESS  HIGHWAYS 


EFFECTIVE:    AUGUST  1999 


'Of  iRAHsi>OPrAJm 


UONTANA 

\  CAOO 


MEK  BOLT, 
2  WASHERS. 
I  lOCKWASHER. 
I  NUT  


HEX  BOLT. 
2  l»*SHEftS, 
I  LOCKWASMEft. 
1  NUT  


"$  -  32  X  V 
SLOTTED  HOUND  HEAD 
BOLT   ISTOVE  BOLT  \. 
2  WASHERS, 
I  LOCKNASHER, 
1  NUT 


Platform 

BRACKET 


4-    ■  <" 

WOODEN  POST 


SINGLE  MAILBOX  ASSEMBLY  * 


NOTES: 

GALVANIZE  ALL  MATERIALS  PER  AAShTO  Mill. 

STAKE  MAILBOX  LOCATIONS  BEFORE  INSTALLATION  FOR  PROPER  HEIGHT  AND 
DISTANCE  FROM  THE  ROAOWAT,      ONCE  STAKED,    NOIIFT  THE  ENGINEER  AND  THE 
POST  OFFICE.      THE  ENGINEER  AND  POSTmaSTER/uailCABRieR  are   ALLOWED  48 
HOURS  TO  REVIEW  ANO  MODIFY  THE  STAKED  LOCATIONS  PRIOR  TO  FINAL 
IN  STALLATI  On  > 

•  OTHER  CRASH  TESTED  MAILBOX  SUPPORTS  AND  ASSEkBliES  mat  ALSO  BE  USED. 

"""-SO"  B  TO  12  INCHES  OUTSIDE  TmE  EOCE  OF  THE  SHOULDER 
OR  E  TO  12  INCHES  FROM  THE  FACE  OF  CURB. 

USE  MAILBOXES  »€ET.NC  IHE  REQUIREMENTS  OF  The  STANDARD  SPECIFICATIONS. 
^rnQfiLum^  "O'^'*"*'-  EDITION,   FOR  ADDITIONAL 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION 


DWG.  NO. 
900-05 


MAILBOX  DETAIL 


EFFECTIVE!     AUGUST  1999 


_^^LM^:j  Qr  TRAHSPORTATION      \  CADD  _| 


TOP  VIEW 


r 


7^ 

II  II 

II  Dl 

II  II 
ll«<ll 
II  91 

ilhi 
II  II 


PIPE /POST 
CONNECTION 

ROAOWAT  VtEW 


DRILL  Me'  0(A. 
HOLES  FOR  '/,"  DIA. 
CARRIAGE  BOLTS 


OUL  I  i  —I 

o  o  6 


TAIL   PIPE  CLAMP 


NO.    10  n  I"  SHEET 

METAL  SCREWS 

19  REOUIHED)  


IAVAILABLE  WHERE 
AUTOMOBILE  TAIL  PIPE 
FITTINGS  ABE  SOLDI 


38'  TO  42'  RURAL 
45'    TO  48*  URBAN 


OUTSIDE  EDGE 
OF  SHOULDER 


45*  ELBOWS  FOR  1'/," 
DIA.    NOMINAL  PIPE 


. —  BOLT  WOOD  FILLER 
TO  PIPE  BEFORE 
ATTACHING  MAILBOX 

—  \       THICK  WOOD  FILLER 
CUT  TO  Fir  SNUG  UNDER 

MAILBOX 


DIA.  N  4'  CARRIAGE 
BOLTS  AND  NUTS 


6  FT.    MIN.    FLANCEO  CHANNEL 
SIGN  POST  (3  L8.  /FT.  i  PER 
STD.   SPEC.   SECT,  T04.0I.4 


\'ft  OIA.  NOMINAL 
PIPE.    CUT  TO  FIT 


4'  PROJECTION 


SECTION  A-A 


MAILBOX  SUPPORT 
STEEL  PIPE  WITH  FITTINGS  AND  SIEEL  FENCE  POST 


NOTES! 

GALVANIZE  ALL  MATERIALS  PER  AASHTO  Mill. 

STAKE  MAILBOX  LOCATIONS  BEFORE  INSTALLATION  FOR  PROPER  HEIGHT  AND 
DISTANCE  FROM  TH£  ROADWAY.      ONCE  STAKED.    NOTIFY  TME  ENGINEER  AND  THE 
POST  OFFICE.     THE  ENGINEER  ANO  POSTMASTER/MAIlCARRIER  ARE  ALLOWED  48 
HOURS  TO  REVIEW  ANO  MODIFY  THE  STAKED  LOCATIONS  PRIOR  TO  FINAL 
INSTALLATION. 

OTHER  CRASH  TESTED  UAHBOX  SUPPORTS  ANO  ASSEWLiES  MAY  ALSO  BE  USED. 

LOCATE  THE  MAILBOX  6  TO  12  INCHES  OUTSIDE  THE  EDGE  OF  THE  SHOULDER 
OR  6  TO  12  INCHES  FROM  THE  FACE  OF  CURB. 

USE  MAILBOXES  MEETING  THE  REOUiREWENTS  OF  THE  STANQAHO  SPECIFICATIONS. 

SEE  "A  CUIOE  TO  MAILBOX  SAFETY  IN  MONTANA'.  1996  EDITION.  FOR  ADDITIONAL 
INFORMATION. 


DETAILED  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SEC  I  ION 


DWG,  NO. 

900- 10 


OPTIONAL  MAILBOX 
DETAIL 


EFFECTIVE^    AUGUST  1999 
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The  Montana  Department  of  Transportation  attempts  to  provide  accommodations  for  any  known 
disabilit}'  that  may  interfere  with  a  person  participating  in  any  service,  program  or  activity  of  the 
Department.  Ahemative  accessible  formats  of  this  document  will  be  provided  upon  request.  For 
further  information,  call  (406)  444-6331(voice)  or  (406)  444-7696  (TTY). 

3000  copies  of  this  public  document  were  pubhshed  at  an  estimated  cost  of  $20.00  per  copy  for  a 
total  cost  of  $59,997.00,  which  includes  $39,417.00  for  printing  and  binder  and  $20,580.00  for 
distribution. 


